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[OFFICIAL NOTICE. ] 
Fifth Annual Meeting, Pacific Coast Gas Association. 
niet 
PaciFic Coast Gas ASSOCIATION, >] 
OFFICE OF THE SECRETARY, 
OaKLanD, CaL., June 4th, 1897. | 

The fifth annual meeting of the Pacific 
Coast Gas Association will be held at San 
Francisco, Tuesday and Wednesday, July 
20th and 21st, 1897, at 10 o’clock, A.M., in 
the office building of the San Francisco Gas 
and Electric Company. : 

A meeting of the Board of Directors will 
be held on Monday, July 19th, at 8 p.m, 
at headquarters in same building. 

The following papers will be read and discussed during the sessions : 

The President’s Address, by Mr. T. R. Parker, Napa, Cal. 

“* Spontaneous Ignition of Coal,” by Mr. John L. Howard, San Fran- 
cisco. 

** Reminiscences,” by Mr. F. H. Eichbaum, San Francisco. 

‘** Value of Small Gas Bills,” by Mr.W. W. Gillespie, San Francisco. 

‘*From Coal Gas to Natural Gas,” by Mr. John Kempf, Jr., Salt 
Lake City, Utah. 

‘*Small Lighting Plants and their Management,” by Mr. Thos. D. 
Petch, Eureka, Cal. 

Practical Suggestions,” by Mr. Chas. E. Burrows, Walla Walla, 
Wash. 

: ““Uniformity of Accounts,” by Mr. C. O. G. Miller, San Francisco. 

‘** Municipal Control,” by Mr. C. W. Quilty, San Jose. 

‘‘A Short History of a Long Life,” by Mr. C. M. Converse, San 
Francisco. 

‘* Recuperative Benches for Coke and Coal Firing,” by Mr. D. R. 
Russell, St. Louis, Mo. 

‘*Card Bookkeeping,” by Mr. V. Stow, San Francisco. 

‘*Gas as Fuel,” by Mr. F. Foveaux, San Francisco. 

- Questions received will be assigned to members for reply. 

The ‘‘ Experience ” Department, edited by Mr. John Clement, of Red 
Bluff, Cal., and the ‘‘ Wrinkle” Department, edited by Mr. M. C. Os- 
born, of San Diego, Cal., will make report. 

All gas men sojourning in San Francisco at the time of the meeting 
are cordially invited to be present and to participate in discussions. The 
Secretary will at all times cheerfully answer any questions and furnish 
information concerning the meeting, hotel accommodations, etc. 

Thursday, July 22d, 1897, will be the outing day for members, their 
families and friends. A trip on the world-famed scenic railway to the 
top of Mount Tamalpais will be made, and luncheon served at the 
‘*Tavern of Tamalpais.” From San Francisco to the mountain top 
there is revealed the grandest panorama of ocean, cities, towns, bays, 
valleys and mountains in the world, the view reaching from the snow- 
capped Sierras to 60 miles from the Marin county shores on the Pa- 
cific. The usual banquet will be held on Tuesday evening, July 20th. 

Eastern members, and others from the Eastern States intend- 
ing to visit. San Francisco, are requested to advise the Secretary 
in advance. Joun A. Britton, Secretary, 
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Tut FINDINGS OF THE COMMISSIONERS IN THE MATTER OF THE BOSTON 
ExPiosiox.—The Massachusetts Board of Gas and Electric Light Com- 
missioners, who by the direction of the Legislature have been investi- 
gating the responsible causes for the disastrous explosion that occurred 
in Buston the first week of last March, have handed in their reports, 
which are now before the Senate for consideration. The Commissioners 
are not unanimous in their findings, President Barker and Commis- 
sioner Schalf submitting a majority conclusion, while Commissioner 
Gifford handed in a determination on his own account ; and we believe 
that both statements, from our present knowledge of the full text of 
exch, will not be satisfactory to anyone concerned. As we have not 
received the official and complete lines of the findings (such information 
respecting the decisions that we have obtained will be found on pages 
955-56), of necessity we are obliged to confine this comment within the 
limits marked by the abstracts before us. And so we repeat that the 
majority and minority reports are not likely to find favor or support 
from either engineer or layman ; and this is all the more regrettable 
from the fact that the Commissioners, under the authority of the legis- 
lative mandate requiring them to make the examination, were not 
hampered by the instruction that their inquiry was to be considered in 
any sense a judicial one. In the majority report is one slap, however, 
a! the Boston Gas Light Company, that outdoes the famous verdict of 
Judge Ely, who, sitting in Municipal Court, te determine the responsible 
agent for the death of the Rev. W. A. Start (one of the victims of the 
explosion), put the whole blame on the Boston Gas Light Company. 
This slap lies in the charge made that the Gas Company, with ‘* its 
yratuitous privileges in the streets,” failed to render the subway con- 
struction company ‘‘ that degree of cordial co-operation and assistance ” 
—which the overturning of its property by the construction company 
sheuld have insured, shall we say? According to that way of putting 
it, primary possession counts for nothing, unless it be to hold the ground 
for others. When we have the full text of the report further comment 
will be in order. 


_ DeatH or Mr. A. H. Parker.—We regret to report the death of Mr. 
Albert H. Parker, who for 30 years had served the Bangor (Me.) Gas 
Light Company as Superintendent. His decease, which was the sequel 
to an attack of typhoid fever, occurred on the afterneon of May 30th. 
Mr. Parker was born in Bangor, July 9th, 1843, and all of his life was 
passed in his native city. He was appointed Superintendent of the 
Bangor Company in 1867, and served it with skill and success ever 
since; in fact, very much of the Company’s prosperity is directly 
chargeable to his well-sustained efforts for its advancement. He wasa 
member of the New England Association of Gas Engineers, and was 
prominent in the general business and social life of Bangor. His widow 
and a daughter survive him. 








Notss.—At the annual meeting of the Toledo (Ohio) Gas Light and 
Coke Company the following officers were chosen: Directors, Jno. 
Cummings, M. Young. Geo. W. Davis, T. H. Tracy, ©. M. Walbridge, 
Edwin Jackson and Chas. R. Faben, Jr.; President, John Cummings ; 
Vice-President, M. Young; Gen. Manager, C. R. Faben, Jr.—A very 
pretty wedding was that celebrated in the Wayne Presbyterian 
Church, Wayne, Pa., when Miss Sallie Miller Ramsdell was joined 
in marriage to Mr. Donald McDonald, of Albany, N. Y. The cere- 
mony was performed at noon of the 9th inst., and the beholders 
numbered many gas men tried and true. The bride is the lovely 
daughter of Mr. and Mrs.. George G. Ramsdell, and the groom 
is the worthy son of Mr. William McDonna'd. Mr. and Mrs. Mc- 
Donald will be at home to their friends after September 15th in 
their handsome house, 2. Pine avenue, South, Albany, N. Y.——The 
out'ook is that the committee appointed by the shareholders of the 
Louisville (Ky.) Gas Company, to decide whether or not the rebuilding 
of the Company’s generating plant, as proposed by Engineer Barret, 
should be proceeded with, will report in the affirmative. This means 
the first large working example of the inclined retort system in the 
States ——A controlling interest in the Negaune (Mich.) Gas Company 
has been purchased by Mr. Joseph H. Winter.——At the annual meet- 
ing of the'Camden (N. J.) Gas Light Company the following officers 
were elected : Directors, B. F. Archer, Charles Watson, Richard [’, 
Smith, 8. C. Cooper and Jno. Melihenny; President, B. F. Archer ; 
Secretary and Treasurer, Chas. Watson.—-An opposition concern is 
mean ap) to secure ~ gas franchise for Lynchburg, Va. It is not likely 
that the City Council will indorse the scheme.——At the annual meet- 
ing of the Georgetown (D. C.) Gas Light Company the following result 
was reached: Directors, S. T. Brown, M. J. Adler. Jno. Marburg, G. 
W. Cropley, W. B. Orme, G. L. Nicholson and Wm. Leetch ; Presi- 
dent, H. C. Winship ; Secretary and Treasurer, F. P. Leetch ; superin- 
tendent, Robert L. Middleton. 





BY THE SECRETARY—CONCLUDED FROM 

PAGE 914.] 

TWENTIETH ANNUAL MEETING, WESTERN GAS 
ASSOCIATION. 


[OFFICIAL REPORT—REVISED 


Hep aT THE Grand Horen, CINCINNATI, OHIO, MAY 19, 20 AND 21. 





THIRD Day—MornIina@ SESSION. 


The President introduced Mr. E. H. Jenkins, of Covington, Ky., 
who read the following paper on 


LEAKAGE. 


In presenting to this Association a paper with the above title, I am 
well aware of the fact that the subject is not new to any one of us, but 
rather as a matter that is constantly with us. 


I feel, however, that many of us do not give it as much and as care- 
ful attention as we ought, and for that reason believe that a thorough 
discussion of the subject will be of benefit to a large majority of our 
members. 

We may give the strictest attention to all the various details of the 
manufacturing department of our business, watch carefully the results 
of the working of our benches, strive to have the best yield from the 
coal or oil used, with the use of the lowest possible per cent. of coke ; 
look closely after the returns from sales of coke, tar and ammonia; 
have our condensing and purifying apparatus in the very best condi- 
tion ; carry gas of an excellent candle power safely through the station 
meterinto the holder, feeling that we have accomplished excellent re- 
sults and are thoroughly satisfied with ourselves; and yet, if we do 
not watch carefully the process of distribution up to and through the 
consumers’ meters, we will be disappointed to a certain extent when the 
net results of our labors have been computed at the end of the year. 

Do not for an instant imagine that I wish to criticise or question the 
time and thought put forth in getting the gas into the holder, at the 
lowest possible cost, but rather that I wish to impress upon the mem- 
bers the fact that there is no stopping place in the gas business, from 
the time the coal is placed in the retort until the gas is sold to the con- 
sumer, and that the distribution department is just as important, and 
needs the same close and careful thought or attention as does the 
manufacturing department. 

‘* Nothing succeeds like success,’”’ and success is only attained by 
carrying through, to the end, any undertaking we may assume. 

As this matter of leakage, or unaccounted-for gas, is the deficit be- 
tween the amount of gas registered by the station meter and the amount 
registered by the consumers’ meters, plus the quantity used by the 
company, at the works, offices, etc., it will, perhaps, be as well to begin 
at the station meter iv considering the subject. 

Accuracy in registering the amount of gas made is absolutely neces- 
sary and, in order to accomplish this correctly, two very essential facts 
must be known. First, that a correct water line is established on the 
station meter, and water kept up to this line at all times by suitable 
overflow gauges. Second, an accurate register of the temperature of 
the gas when passing through the station meter, and the meter regis- 
tration corrected accordingly, taking into consideration the barometric 
pressure—the standard for registration being 39° barometer, and 
60° F. 

This correction of temperature is a very important matter and, while 
it may reduce the supposed yield, yet it is the only just and fair way to 
deal with the subject. In other words, if the gas is being registered at 
a temperature of 70° F., you will have 1,000 cubic feet to be accounted 
for, when, in reality, you have made only 974 cubic feet, assuming 
barometer at 30 inches. Your yield would be high, also your unac- 
counted-for gas account. 

Condensation.—In former years the unaccounted-for gas was men- 
tioned as ‘‘leakage and condensation,” and much stress was placed 
upon the latter word ; but, with the improved apparatus in the average 
gas works of to-day, especially in the condensing and purifying de- 
partment, I do not think very much of the unaccounted for gas can be 
charged to condensation after the gas has been registered by the station 
meter, at the proper temperature. 

Shrinkage.—There can be no question as to the fact that the amount 
of gas unaccounted-for, when ascertained by comparing the quantity 
registered by the station meter and the amount registered by con- 
sumers’ meters plus the amount used by the company, is not all 
actual leakage. With the uniform corrected temperature, at which the 
gas is registered at the station meter, and the varying temperatures at 
which it is sold at the consumers’ meters, it is impossible to have these 
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two registrations the same, even if there was not a foot of actual leak- 
age in the distributing system. It is also impossible to determine the 
temperature at which the gas is registered at consumers’ meters, as these 
meters are placed in various places and subjected to exposures of all 
kinds, from the heat of a basement in which is located a bakery or a 
furnace for heating a building, to a cellar that is usually the tempera- 
ture of the atmosphere. 

In a climate similar to, say Cincinnati, I think we are safe in assum- 
ing that the average temperature for the year, at which gas is sold, 
will not be above 50° F. This would show a loss of 24 per cent., which 
it seems impossible to overcome. A gain to the consumer ; a loss to 
gas company. : 

Many of you have no doubt noticed the variation in the actual 
amount (in cubic feet) of unaccounted-for gas, between the different 
months of the year, and have perhaps tried to account for the same by 
the faet that increased pressure for a longer period in the winter days 
caused a greater amount of leakage as‘compared with the summer days, 
when the period of heavy pressure was not so long. This fact would 
account for an increase, to a limited extent, of actual leakage ; but, if 
you will consider for a moment, the fact that in winter you are usually 
selling your gas at a temperature of 40°F ., and even less, and in sum- 
mer time selling gas at a temperature of 65° F., or more, you will find 
the principal reason for the variation in amounts of unaccounted-for 
gas between the seasons. 

Another thing to be considered in this connection is the fact that two- 
thirds of the sales of gas are made during the winter months and at a 
low temperature. At the annual meeting of the Gas Institute in 
Edinburgh, Scotland, in 1895, Mr. D. Irving, of Bristol, read a paper on 
‘“* Unaccounted-for Gas.” Mr. Irving prepared a number of diagrams, 
showing temperature of atmosphere, inlet and outlet gas and water at 
the station meter, daily mean temperature of atmosphere and gas leay- 
ing the works for a period of twelve months, and going into this ques- 
tion in a most thorough manner. I quote as follows from his paper : 

‘This gas doubtless reaches the consumers’ meters at about the mean 
temperature of the earth for the depth to which the mains were laid ; 
and, taking 2 feet as the average, this temperature would be between 1° 
and 2° higher than that of the air. In order to form a correct general 
estimate of the mean atmospheric temperature a statement is appended, 
giving the mean temperature for each month for 11 years. * * * 

“This summary embraces the United Kingdom, and is compiled 
from the daily and weekly reports issued by the meteorological office. 
The mean air temperature for the United Kingdom may, upon this 
authority, be taken as 48.6° F. So that 50° F. may be taken to be the 
average temperature of street mains at a depth of two feet.” 

And again, Mr. Irving says: 

“It has been suggested that gas passes through the consumers’ 
meters too quickly to attain the temperature of its surroundings. To 
verify this rio gran some tests were made with five light dry meters 
at their normal capacity. They were inclosed and surrounded with 
melting ice. The gas entered the meter at a temperature of 65° F., the 
temperature of the outside of the meter was 35°F'.; and the result was 
74 per cent. slow in every case ; exactly what theory would lead us to 
expect.” 

I think Mr. Irving’s conclusion is about correct, and, taking the va- 
riation in temperature between the gas, as registered at the station meter 
(corrected to 60° F.) and the average temperature at which the gas is 
sold, would account for from 2 to 83 per cent. of.the gas sent out which 
is charged as unaccounted-for gas. Assuming this to be the fact, there 
is still 75 per cent. or more of the unaccounted-for gas that must be 
charged to actual leakage. We can therefore give this matter a con- 
siderable part of our time and care, and will find it a very profitable 
investment. 

The following table is compiled from the twelfth annual report of the 
Board of Gas and Electric Light Commissioners of the State of Massa- 
chusetts. I have used this report for the reason that the information is 
carefully compiled in excellent form, and gives the data necessary for 
such a table. 

Fifty-eight companies make report of the amount of unaccounted-for 
gas for the year ending June 30, -1896, and the average for these 
58 companies is 6.47 per cent. In this calculation the report of the Bay 
State Gas Company is left out, for the reason that over 99 per cent. of 
its make is sold to other companies, and is therefore counted in the re- 
port of these several companies. 

I believe that the average of these 58 companies is better than the 
average of all the companies of the United States would be; for the 
reason that the facts as to the amonnt of leakage of each company being 
published each year, the several companies have striven to reduce their 
leakage account in order to compare favorably with others. Forty of 
these companies show a decrease, and 18 show an increase in the per 
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cent. of leakage as compared with the previous year, which goes to 
prove that each company is paying special attention to the reduction of 
its leakage account. 

The increase in leakage of the 18 companies is due, in most cases, to 
streets being torn up by putting in sewers, or heavy road rolling in 
building new streets. I think a close study of this table will bring out 
some valuable information. 

I have used numbers to designate the companies rather than their 
names (as they are more readily referred to in that manner), beginning 
with the company showing the lowest per cent. of leakage. 

Nos. 1, 2 and 4 are Boston companies. The elaborate system of 
valves in use in that city, so arranged that the actual leakage of the 
mains and services on any block in the city can be ascertained in a few 
moments by meter test, and the systematic way in which reports of 
leaks and the testing of mains is attended to there, is explanation as to 
how they have succeeded in reducing their leakage to such a small 
figure. There are few cities, if any, in the United States that have such 
a complete system of valves and as thorough a system of testing as 
Boston, over 2,000 valves being used for this purpose. 

A prominent feature brought out in this table is the fact that the 
companies with large per cent. of small mains (¢. ¢., less than 23-inch), 
have the largest per cent. of leakage, and the ruie holds good with but 
few exceptions, through the entire ‘table, the companies having the 
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smallest per cent. of small mains having the smallest per cent. of 
leakage. 

Nos. 12, 18 and 32 are exceptions, but you will notice that of the 
mains of these companies those less than 83-inch are all wrought iron, 
and all the mains of No. 32 are wrought iron. Another point that is 
pertinent to the above rule is the fact that the larger companies have a 
fewer number of small services, and consequently a larger number of 
very large services (some of which would be considered fair sized mains 
for the smaller companies), all of which tends to reduce leakage, and at 
the same time proves very conclusively that it does not pay to put in 
either small mains or small services any where. 

I am aware that several gas engineers claim that the proper way to 
calculate leakage is per mile of main, and that the size of main should 
also be taken into consideration, showing the square feet of area per 
mile of pipe. While such calculations may be of some service to us for 
_ comparisons, and in determining such questions as may come to us in- 
dividually, I think what we want to consider most is the commercial 
side of the question. 

We make 1,000 cubic feet of gas and send it out. Now what per cent. of it 
brings a return to‘our company, and what per cent. is lost. I think, 
therefore, that percentage is the crucial test after all, and when we get 
to a point that we will be able to account for, say, 95 per cent. of all the 
gas registered at the station meter, we will care very little about the 
area per mile of main in this connection. 

Quite a number of the companies represented in this table show very 
decided reduction in leakage account as compared with the previous 
year, and it will no doubt be of interest to us all to know how this was 
accomplished. 

No. 3 reduced its leakage from 4.94 per cent. in 1895 to 2.80 per cent. 
in 1896, and furnished the following information in regard to same : 

‘* The reason our per cent. of unaccounted-for gas is so small dates 
back some 15 years, during which time we have reduced it from 17 to 18 
per cent., to the present loss of about 3. We have practically relaid all 
of our old mains in that time, discarding all 2-inch cast iron pipe, and 
have beea very particular, both in laying and relaying, to get 3 feet of 
covering over all a The result has been a decrease in our loss 
from year to year. e do not go as much by our per cent. as by 
amount lost per mile of main, as I think by proper care it should be 
kept easily below 100,000 feet per mile. * * * * Most of our leak- 
age we have found to be in poorly made joints and pipe not properly 


bedded. Until our loss was below 5 per cent. we systematically barred 
our mains yearly.” 


No. 5 reduced the leakage from 6.60 per cent. to 3.50 per cent., and 
says as follows: 


‘We are very particular about testing and barring all sections of 
mains and services. We are renewing services all the time. We have 
a good gravel soil. Previous tothe year ending June 30 there were 
miles of services laid that gave us lots of trouble, and a large amount 
of main had to be relaid.” 


No. 15 reduced leakage from 9.95 in 1895 to 6.67 in 1896. They say: 


‘The excess of leakage for the year 1895 over other years was caused 
by the city putting in a system of sewerage. We have a lot of 2-inch 
main, most of it cast iron, but everything that we lay to-day, from 4- 
inch down, we lay wrought iron, and consider it the best and cheapest.” 


No. 16 reduced leakage from 9.48 per cent. in 1895 to 6.71 im 1896, 
and explaius it as follows: 


‘* We have made it a practice the Ist of May of each year to com- 
mence leak hunting, but last year we did the same in September as 
well. Most of the leaks I found in pipes with lead joint; we have both 
lead and cement joints. We don’t have any trouble with service pipes. 
They are all tested with steam pressure before they are laid. Going 
over our pipe twice last year accounts for the smaller leakage.” 


No. 22 reduced leakage from 11.03 in 1895 to 7.88 in 1896, and reports 
as follows in regard to it : 


“In the year 1895 the city purchased a steam roller, and made a 
thorough compression of several streets where we had gas mains. 
consequence was that after the ground froze, to a depth of 4 or 5 feet, 
we had six broken mains during the winter, which was the occasion of 
our increase in leakage from 8.07 per cent. to 11.03 per cent.; and was 
reduced the following year to 7.88, which was occasioned by the repair- 
ing of the broken mains.” 


No. 33 reduced leakage from 14.86 per cent. in 1895 to 10.75 per cent. 
in 1896, under the following conditions : 


“All of our streets are well supplied with valves, each valve being 
supplied with test pipes, to which can be attached a test meter. Ever 
spring, as soon as we can dig in the streets, we test every street wi 
our test meter, and every street that shows much leakage we at once 
bar the street, locate the leaks and repair the pipes. The greater of 
our leakage has been caused by the installation of sewer pipe in our 
city streets.” - 


No. 34 reduced leakage from 14.84 per cent. in 1895 te 11.40 in 1896, 
and explains the same as follows; - 


‘The streets have not been disturbed as much as some years, and we 
have not had so much trouble from frost. We have also tested and put 
new burners on many street lamps.” 


No. 39 reduced leakage from 18.25 per cent. in 1895 to 13.31 per cent. 
in 1896. They say : 


‘Our leaks were largely caused by settling of streets where sewers 
had been put in. A year ago the present month (March) we had a gang 
of men, under our — supervision, make a thorough examination 
all over the city. e tried for smell of gas at every sewer manhole 
and catch basin, and put a bar down over our pipe. The result of this 
was the reduction of our leakage to somewhere about 7 per cent., for the 
quarter ending June 30.” 


No, 41 reduced leakage from 19.10 per cent. in 1895 to 14.40 per ceut. 
in 1896, and writes me as follows : 


‘*In regard to reducing our leakage I carefully watched every meter, 
and where I thought the meter slow, I would replace it with a new one, 
and in many cases found a marked difference. I also gave good atten- 
tion to any report received of gas leaking or ‘smell of gas,’ and found 
a number of bad leaks that had been going on sometime. We renewed 
several services, but no mains. Our leakage for year ending January 
1, 1897, was only 9.2 per cent.” 


The question of street main pressure has its part to play in the matter 
of leakage. At the meeting of the Western Gas Association, held in 
Cleveland, O., in 1894, Mr. Irvin Butterworth read a paper entitled 
‘Street Main Pressure,” and I take the liberty of quoting from that pa- 
per as follows : 


‘It is apparent, however, that the percentage of unaccounted-for gas 
is the net or aggregate result of very many influences and circum- 
stances, and that street main pressure is not dominant among them. 
There are so many conditions and factors entering into the question that 
it furnishes a most interesting and complex study in the relation bhe- 
tween cause and effect. It is hard to say * Lo here,’ or ‘ Lo there,’ in 
assigning causes for leakage. For instance, in reports from 14 com- 
panies having a low leakage, the following causes therefor were as- 
signed, the number of times indicated : 


Frequent barring over mains for leaks 

Deeply laid mains 

Good soil 

Low street main pressure 

Well laid mains 

Correct station meters 

Frequent testing of consumers’ meters 

Thorough condensation ‘ 

Large mains 

Level territory 

New mains 

Good street main governors 

Mains and services steam tested before laid 

Services ‘ 

Governor burners on street lamps 

Careful attention to time of lighting and extinguishing street lamps 2 
Well fixed water gas 1 
Sold at higher temperature than station meter.................++- 


Output large per capita : 
Smaller mains (6 inches and under) wrought iro 
Sewer work watched : 

Mains laid in soil full of water 

New services 


Mains on each side of street 


Total number of causes mentioned 
“‘In reports from 14 companies having high leakage, the following 
causes therefor were assigned the number of times indicated : 


Scattered consumers 
High pressure on account of gas stoves, etc 
Small mains ; 


Hilly territory 
Bad service pipes 
soil 


The | Bad 


Sewer building 

Shallow mains 

High pressure to fill district holders 

Concrete pavements, preventing detection of leaks 
Electrolysis 

No district governors 

* Deadhead’ consumers 

The laying of street pavements 


Total number of causes mentioned 


‘It is noteworthy that in the reports from the 14 ‘ high leakage’ 
companies, high street main pressure or small main (which are synony- 
mous), are mentioned twelve times as a cause therefor; while in the re- 
ports from the 14 ‘low leakage’ companies, low street main pressure 
and large mains (which are also synonymous), are mentioned seven 
times, as being entitled to the credit, in part at least. No other one 





cause is mentioned so often, showing that, after all, street main pres- 
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sure is an important factor in the matter of unaccounted-for gas. There 
can be no question that there is a definite relation between actual leak- 
age, in feet, and street main pressure. The actual quantity of gas lost 
will, as before stated, increase or decrease as the square root of the 
pressure. It follows, therefore, that everything else being equal, the 
companies carrying the lowest pressure will suffer the least from actual 
leakage ; and that at any given pressure, the companies having the 
tighest mains and services will lose least from that source. The incen- 
—o remains with us, therefore, to make our mains large and 
lig 

In order to know the weak points, as regards pressure, tests should 
be made in various portions of the city, during the hours of heaviest 
consumption, say from-6 to 8 P.M., just before the holidays, and a 
record of these pressure tests made. You can then tell where the addi- 
tional main supply is needed, and can arrange to remedy any defects 
in the distribution, rather than be compelled to carry an excessive 
pressure in some portions of the city in order to give a proper supply 
to other portions. 

Such a record of street main pressure in the various localities of a city 
becomes more valuable each year. 

In further considering this subject of leakage, the following diagram 
will illustrate the results obtained by a company whose superintendent 
is a member of this Association. 

A A shows the leakage for a year, when no work had been done to- 








joint is just as essential as the making of the lead joint itself. Right 
here it might be well to say that tarred or painted hubs or spigots 
should not be allowed. If you used tarred pipe for mains, burn off all 
the tar from hub and spigot. A lead joint made with hub and spigot 
tarred, will begin to leak in a year or so, and will be a continual cause 
for annoyance and loss ever afterwards. 

The question of cement or lead joints is immaterial, as either of these 
joints is good if properly made ; both are bad if not properly made. 
Cast iron mains less than 4 inches in diameter are a constant source of 
danger from breakage or cracking, where service taps are made. Care- 
less tapping of mains for services, either running tap in too far and 
making a loose joint, or screwing pipe in too hard and cracking main; 
not properly blocking service pipes to prevent settling, and consequent 
pulling out of the service pipe from the main. No attention being paid 
to kind of soil pipe is buried in, or keeping away from cinders, etc. 
Electrolysis. Failure to test consumers’ meters frequently, and keep 
them in repair. Excessive street main pressure. Small mains. Small 
services. Neglect to keep strict supervision over all the details of dis- 
tribution, at all times. 

One of the greatest sources of leakage is in the service pipes. We bar 
our mains, from one end to the other, frequently, and repair them 
where found defective, but too often neglect the services. 





ward keeping mains and service in order. BB shows leakage for the | If we would thoroughly examine our services, we would very likely 


following year, when special attention was given to this department of 
the business, and extra efforts were put forth to reduce the leakage. 
Actual work was commenced in April, although some work had been 
done in October arid November of the previous year. You can readily 
see that the labor expended was a very profitable investment. 

This diagram is also interesting in showing the amount charged to 
unaccounted-for gas as being so much greater in the winter months 
than during the summer months ; September, as shown here, being the 
hottest month, and January the coldest. The gas at the station meter 
being corrected to 60° F. during the entire twelve months each year. 
Some slight variation in amounts between the months is accounted for 
by the fact that all the consumers’ meters were not read uniformly 
with the dates covered by the send out. 

Causes of Leakage —The causes of leakage are many and various, 
some of the principal ones being as follows: Leaks in joints and rivets 
of gasholders. I had occasion recently to examine a large holder, 
which was comparatively new, and I was surprised to find a large num- 
ber of small leaks, especially in the crown. Poor workmanship in 
laying mains, the pipe not being carefully bedded or blocked at all 
points, special care not being taken in filled or made ground. 

If lead joints are used, they may not be properly made or not driven 
up as carefully as should be. The proper placing of the yarn in a lead 


| be surprised at the great number of them that would be found leaking. 


I have found districts of a city where it was necessary to renew the 
service every five years, while in other parts of the same city services 
that had been in for 20 years were found in good condition. 

The Columbus (Ohio) Gas Company have given the subject of leakage 
considerable attention, and I quote, by permission, from a letter re- 
cently received from Mr. Irvin Butterworth, First Vice-President and 
General Manager, as follows : 


‘* During the year 1896 this company renewed 305 services. A large 
per cent. of these services were renewed because they were not large 
enough to supply the quantity of gas required, the buildings having 
been made larger since the services were put in. In some cases we 
found leaks that we did not suspect until we began to enlarge the ser- 
vices. Our services are now never less than 1} inches in diameter, no 
matter how small the building. We also have lately adopted the plan 
of enlarging the services very materially at points where they are ex- 

dto the cold; say in passing through area ways, we enlarge a 
1} inch service to 83-inch service. We make a thorough inspection of 
service pipes and street mains every summer and also watch lawns and 
note whether grass is dying. We also have our clerk go over our read- 
ing books carefully, and test the meters in cases where the consumption 
seems to be unaccountably falling off. We also test all our meters 
nearly every two years. In all the above ways we are reducing our 





leakage very materially. In nine months of the last fiscal year our 
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leakage was 6,000,000 feet less than for the corresponding months of the 
preceding year.” 

Some Methods of Preventing Leakage.—From the foregoing you 
will see that some of the ways to prevent leakage are as follows : 

Use wrought iron pipe for all mains less than 4 inches in diameter. 

Coat all wrought iron pipes with a preparation similar to that 
described in a paper on ‘‘ Coating Service Pipes,” read at the 1896 meet- 
ing of the American Gas Light Association. 

Have joints and rivets of gasholders examined frequently and scraped 
and painted whenever necessary, at least once in two years with new 
holders, and oftener with those which have been in use a number of 
years. 

If service pipes go through ground filled with ashes or ciuders, pack 
at least 6 inches of clay around pipe before filling ditch. 

Put in no service less than 1 inch in diameter ; the larger the service 
the less liability of leakage. 

Do not make large taps in small mains, but rather put on a sleeve 
with proper sized hole tapped in it. 

How to Find Leaks.—NV henever you find a person who is ready and 
willing to undertake a special task, or who shows an unusual desire to 
accommodate another person, if you look very closely, you will usually 
find ‘‘a string tied” to the particular favor, and I am frank enough to 
say that there is a string tied to this paper. I want to know how to 
find and remedy leakage, and I hope that some of our members will tell 
us some new or better way to accomplish this result than what we have 
to depend upon at the present time. 

One of the methods most universally adopted in searching for leaks 
is what is called ‘‘ barring” the mains and services. A pointed steel 
bar, made of say } inch hexagon steel, and about 4 or 5 feet long, is 
driven down over the main pipe or service till near the pipe, and the 
hole thus made in the ground allows the gas (if there is a leak near 
where the bar was driven) to escape to the surface, and tests are made 
by smelling or by a lighted match. Where there is indication of a leak, 
the main or service is dug up and repairs made. 

An excellent apparatus for drawing this bar out after it has been 
driven down is shown in Fig. 9 of the Wrinkle Department of the 
Western Gas Association, at its meeting in 1895, by Mr.W._H. Odiorne. 
The use of the bar is all right in loose soil, but where there is very much 
elay in the soil the bar will sometimes fail, as the clay packs firmly 
around the bar and prevents the gas coming into the hole made by it. 

Sections of main may be tested by meter, especially those in outlying 
districts. As the use of a gas bag is not to be depended upon at all 
times, I usually cut the main in two, plugging both ends temporarily 
with wooden plugs, and then connect the twosections through a 5-light 
test meter. You can in this way quickly determine whether the leak- 
age is sufficient in any one section to justify expending the labor neces- 
sary to carefully search for it. In making such tests I always have all 
meters shut off during this time, so that the turniny on of a burner ina 
stove, or the lighting of any burner in a house, could not deceive us as 
to the actual amount of leakage. 

Every winter, when the ground is frozen, I have a man go to every 
stopcock box in the city, and see if there is any indication of a leak. 
Any gas escaping from the. pipes, not being able to go through the 
frozen ground, would travel under the hard crest till it strikes an open- 
ing like a stopcock box, and many leaks can be located in this way, 
This is one good use a stopcock box can be put to at least once a year. 
Water works stop boxes, and especially the valve boxes, which are 
usually located near the main, can be utilized in this manner also, and 
‘will be found to aid very much in hunting gas leaks. 

It is also well to ‘‘stand in” with the members of the Police and Fire 
Departments, and also the street men of the water works, as they are 
in many different parts of the city every day, and will frequently be 
able to report items that will assist very materially in finding gas leaks, 

A systematic record of every report of *‘ gas smell,” and a thorough 
examination as to the cause of such a ‘‘smell,” will frequently result in 
finding leaks in unexpected places. When I say thorough examination 
I mean that if there 1s a smell of gas the leak must be found before the 
search for it issabandoned. A recent case will illustrate this. A ‘‘smell 
of gas” was reported at a catch basin of a sewer, and the odor was so 
strong that I at once gave orders that no light be taken near the open- 
ing. A drip pipe to the sidewalk and a service to a lamp post were the 
only branch pipes near this point, and they were uncovered and-no 
leak found. The main was stripped for over 50 feet, with no better re- 
sults. The sewer was examined ere was no odor of gas at all in 
it. Still there was a strong smell ¢ at the catch basin. About 60 
feet from this point a 1-ineh servi ipe led into a residence, and, upon 
having this pipe uncovered, we'fggind the stopcock broken. The stop- 

% 





cock was just inside the curb, and quite a hole had been left below t}:.. 
curb when the contractors placed them, and the gas had traveled und: 
this curb to where the catch basin had broken its line, and that bei: 
the first opening, had made itself known there. There was no stopco: |: 
box on this service. Three days were spent in finding this leak, and | 
we had not kept on until it was found, we would still have had that los 

The most difficult place to locate gas leaks is under asphalt or bric': 
streets, as the escaping gas will sometimes travel hundreds of feet und: 
the concrete foundation of these streets, and it is almost impossible :.) 
tell where it comes from. I am in hopes some of our members may | 
able to tell us how to handle leaks under such pavements or streets. 

Careful.attention to the shade trees and grass lawns will show whe; 
gas is leaking, for it is a fact that an escape of gas near a shade tree. 
under a grass Jawn, usually results disastrously to their future growt| 

In conclusion, I wish to express my thanks to those parties who hav«. 
by promptly answering my letters of inquiry, and furnishing the de- 
sired information, assisted greatly in the preparation of this paper. | 
hope that a free and full discussion of the subject of leakage will follov: 
this reading, and in that way accomplish the mission for which this pa 
per is presented—the gathering of information that will be of benefit to 
us all. 


AppENDIXx.—Some Recent Tests of Mains, Compared toa Basis o/ 
200,000 Cubic Feet Leakage per Mile per Year, Equal to 10 per Cent. 
Actual Allowed 
ieaege on 10 p. c. 


Basis, cu. ft. 
per Hour. per Hour. 


6.8 
2.4 
0.8 
2.3 
5.0 
1.4 
4.6 
2.9 


Number of 
Feet. 


1,700 ... 
610.... 
575... 

1,260..:. 

1,140... 
700... 
$50... 

1,020... 

1,220... 
690.... 
780... 

1,570... 

1.700;..; 

1,900.... 

2,420... 

2,060.>.. 

2,560... 
o:<:. 


24,105—4.56 miles. 


Size. Description. Excess. 


2 inch, cast iron 


e it) 


“ 


5.5 
4.9 
5.9 
6.3 
7.0 
7.6 
17.9 
10.2 


1.5 1. 
3.3 6. 


96.3 24. 


3.0 
3.0 
10.0 


85.6 


10.7 


wowr wore RP We PP DP OW DH CH RP DW 


34.7 
10. 


A—Found leak in 3-inch sleeve. : 

B—Found leak in service at 95 E. 12th street. 

Having finished reading the paper proper, Mr. Jenkins further said: 
The tests (A. and B. in the Appendix) were being made at the time the 
paper was being prepared, and the results obtained after the paper had 
been forwarded to the Secretary. Sinve that time we tested a section 
of the main (1,900 feet of 4-inch pipe) and found a leakage of 17.6 cubic 
feet per hour, and the excess was 10 feet per hour more than it should 
be. We found several leaky joints in pipe running under a part of the 
street that had been settling gradually for the past four or five years. 
There were no surface indications of the leaks, and no one reported 
that gas odors had prevailed at any particular point. Still our tracing 
for leakage showed that such existed. In the 820 feet of 2-inch pipe, 
the last of the line in which the excess of leakage was 6.7, we found a 
break at a point a }-inch hole had been tapped in. 


Discussion. 


The Presideut—Gentlemen, this valuable paper of Mr. Jenkins’ is 
now before vou for discussion. 

Mr. Somerville—Mr. President, I think, Sir, that Mr. Jenkins, should 
be congratulated on his courage in preparing a paper on a subject which 
has so often been before this and kindred Associations. I am sure he 
deserves a special vote of thanks for so doing ; but leakage, as he says, 
is always before us, and such is its importance that the reduction or 
stoppage of leakage has been compared in value to finding a gold mine. 
There is just that much money saved, and that has been the most of our 
work, The time of the men I see before me has been largely taken up 
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in renewing and relaying their whole system of gas mains, because this 
subject was not so well understood 30 or 40 yearsago. The gas com- 
panies then had strange ideas. They let out this part of the work to 
contractors, and the man who could string together the largest amount 
of pipe was considered smart. Our business has been simply to take up 
and relay that man’s work all through. I venture to say if the proper 
time and care were taken in laying mains and services there would be 


no leakage whatever. If we can lay 100 yards of pipe perfectly gas- 
tight—and we can—there is nothing to hinder us from laying 100 miles. 
I recently took up two miles of pipe which I laid 12 years ago, and did 
not find a single leak. Only two joints showed a slight moisture. I 
took a little time and Had the work done right. I mention this to show 
that mains can be laid gas-tight. But here comes our great trouble and 
expense in many cases, I was going to say invariably. After we have 
laid our mains carefully and gas-tight, the city comes along with a big 
sewer, and our fine job of main laying is undermined; joints are sprung 
and have to be relaid again, often on disturbed ground. What aston- 
ishes me is to hear outsiders talk so glibly about the cost of making gas. 
‘*Gas can be put into the holders for so much.” What has that got to 
do with it? The consumer doesn't want gas in the holder, but at his 
house. These people don’t think of the great expense and loss we are 
put to in continually repairing or relaying our main pipe system. 
Now, I think Mr. Jenkins is right as to temperature. There is not so 
much leakage per se as we think. I have often dug down to a leak 
which I am sure did not measure half a foot per hour, yet it made its 
presence felt on the surface ; and I have often thought that if all my 
unaccounted-for gas were pure leakage we would simply stink out the 
city. From 4 to5 per cent. is due to difference of temperature in the 
registration of the meters. Regarding the matter of condensation, 
every bucket of water (supposing it holds 7 gallons) we take out of the 
inlet of the holder represents 1,700 cubic feet of gas which has passed and 
has been registered by the station meter as steam or vapor. I have found 
service pipes to be the great transgressors in leakage—just at the gutter 
or below the street car tracks. I cannot add anything to the suggestions 
and recommendations embodied by Mr. Jenkinsin his paper. I believe 
to day, if I were called upon to build a new works, and left to my own 
devices, I would lay two pipes of ample capacity, one on each side of 
the street, as near the property line as possible. The pipe would be of 
wrought iron, screwed joints, coated with water and air-proof cement, 
and the service pipes I would lay in a trough filled with Portland 
cement, everything being put out of the reach of sewers and other dis- 
turbing causes, and I believe by doing so the loss by leakage would be 
practically nil. 

Mr. J. R. Lynn—Does Mr. Jenkins make the correction for tempera- 
ture and barometer each day ? 

Mr. Jenkins—We read the barometer twice each day and make the 
correction each day for barometer and thermometer. 

Mr. J. R. Lynn—I think it would probably be a better plan to keep 
a daily average of the temperatures and barometric pressures during 
the month, at the end of the month making a deduction from that 
showing the actual amount of loss due toshrinkage. The object in 
doing this would be to retain a proof for the monthly production of 
gas. You have your meter registration at the beginning of the month 
and at the end. I have always found that those two registrations 
furnished me a very good proof for monthly reports, and a proof which 
is often a very convenient one. : 

Mr. Thompson—Answering Mr. Lynn, I would suggest that if we 
make our corrections for temperature for the month only, we have not 
the check upon our daily yields; and that the correction or proof of 
the station meter registrations may be accomplished by using two col- 
umns, one in which you enter the make by meter registration, and the 
one to the right of it in which you enter the corrected quantity. There 
are a number of points in this paper of Mr. Jenkins on which I desire 
to make a few remarks. He has covered the question very thoroughly 
indeed, and the discussion which may follow will be in line largely of 
an expansion of his details. Regarding the item on page 7 that the 
proper way to calculate leakage is by percentage rather than per mile 
of main, I would infer he means in the case of any individual com- 
pany. Undoubtedly the proportion of gas which we lose is the true 
indication of our results in dollars and cents; but suppose you wish to 
compare one company with another under different conditions—one of 
which may be supplying a very much scattered territory—it may have 
district holders to which trunk mains are run, whereas another may 
have a more thickly settled territory, and the absence of such district 
mains or other lines on which there is a small consumption. A com- 
parison by percentage of the results of those two companies is abso- 
lutely misleading. The company apparently doing very well may be 





doing the poorer of the two. The larger companies of our country, I 
think, are accustomed to make a comparison per mile of main, and 
per mile of main reduced to a three-inch basis. The rule in one of the 
large aggregation of companies is that any results in leakage per 
annum reduced to a three-inch basis which are below six figures 
(below 100,000 cubic feet per mile of three-inch main per year) 
is satisfactory. On page 11 Mr. Jenkins calls attention to the im- 
portance of making a record of the pressure in the various portions 
of the city during the hours of greatest consumption. I would say we 
found, in some of our compan’es, the most convenient method of doing 
that is to employ a large portable gauge, which can be set in a store or 
building in the outlying section of the city, particularly in low lands or 
near the dead ends of mains. The sheet can be changed daily, and the 
record of two or three days in each location is extremely valuable, more 
so than the reading at one or two times during an evening, because it 
shows our pressure during the hours of lighting and during the day, in 
which the gas is used largely for cooking. The leakage from the 
crowns of holders is a point upon which I have been very much inter- 
ested. Very many holders are built with tape or similar packing be- 
tween the joints of the sheets. We built a holder a number of years 
ago in which the constructors were especially instructed not to red lead 
the sheets at the joint on the two sides which came together when 
lapped. There was absolutely no covering on the iron at those points. 
The sheets were kept indoors, under cover, until placed on the holder ; 
then, when the crown was constructed, water was thrown upon the 
crown, found its way over and into the most of the joints, and when we 
made our air test upon that holder some days later it was as “‘ tight asa 
bottle,” as the expression goes. We have never had any leakage what- 
ever on the crown of that holder. The joints-would rust togethe-, and 
after that rusting the crown was painted. I note Mr. Jenkins’ remarks 
as to the careless tapping of mains. I had experience of the way in 
which work was done in the old days when I had occasion a few years 
ago to go over a long line of main and cut off the. lamp services, the 
street lighting by gas having been discontinued. We found that the us- 
ual practice—it was probably before the days of combination drills and 
taps—had been to cut a hole in the main with a cape chisel, wrap the 
end of the service with rags saturated with white lead, and push it into 
the main. We also found in the same case } inch services carried to 
supply a lamp, aad a branch off to one or more stores or residences. 
That, too, is a very important point. I know of an instance in which 
an opposition company, in a city which had long been supplied by an- 
other company, was refused permission to open the streets by injunc- 
tion obtained by the earlier holder of the field, and in order to supply 
additional consumers it branched its service where it crossed the streets 
from three to five houses, and where they had entered in a business 
block a cellar, they would branch their pipe and carry it through from 
one cellar to another ; so that.in one instance we found a house sup- 
plied from the main from a block away, the s#rvice being nearly 500 
feet long. Regarding the point of electrolysis which Mr. Jenkins 
mentioned, I have heard very few reports of electrolysis in the last 
two or three years ; but I do not think the difficulty is done away with. 
I believe it is the lack of knowledge that we have, and I think the 
trouble has not been found; I think it still exists. Undoubtedly the 
additional precautions taken by the railroad co:npanies in the matter of 
track feeders and better bonding, and other preventives, have partially 
overcome it ; but I do not think it has been wholly overcome or even 
minimized. I hope some others will give us their experience in that 
direction. During the reading of Mr. Jenkins’ paper I heard a com- 
ment upon the reference, on page 15, to that company in which the 
leakage had been reduced 6,000,000 feet in the nine months over that of 
the preceding year, and comment was made that the leakage might have 
been very high to start with. Iam quite familiar with the figures of 
that company and will state that that was not the case. The 6.000.000 
might appear a large figure; so it would be for a small company. The 
percentage is small for the Columbus Company. As to putting in ser- 
vice pipes not less than 1-inch diameter, not only is the liability to leak- 
age less with the larger service, but the liability to a sagging in the pipe 
is very much less, and such difficulty and expense are greatly mini- 
mized. I mentioned yesterday some of our experiments in the supply 
of fuel gas in the city of St. Louis. I was given the work of testing 20 
miles of main, formerly used by the St. Louis Gas, Fuel and Power 
Company. We used a small portable boiler, on the carriage of which 
was attached a Westinghouse air pamp. We cut off our mains where 
we required to test. We were enabled to do that for the reason there 


was no consumption upon that main, but I question whether it will al- 
ways be found desirable or possible to cut mains in making such leakage 


A gentleman was in my office 





tests, except those of the smallest size. 
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a few days ago with a new device for joints in mains. It consisted in 
the substitution for the hub and ‘spigot joint of a double spigot, 
so-to-speak, on which was cast, about two inches from the end, a bead. 
Between the ends thus brought together was a collar, T-shaped in sec- 
tion, to maintain the two pipes concentrically. Over this collar, and 
extending beyond the beads, was a lead sleeve, and the joint was made 
tight by driving over the beads and over the sleeve two rings of cast 
iron, with tapering inside sections. ‘They would thus make the joint 
outside of the pipe in each end, leaving the lead, which was flexible, to 
take all motion up and down of the pipe, in case of any disturbance of 
the joint, and to take all expansion and contraction lineally in the pipe, 
while the collar would prevent the two pipes from getting out of line 
one with the other. This gentleman stated that he was some years ago 
connected with the Health Department of the City of New York, and 
that on a certain occasion the Mayor of the city called to his attention 
the necessity of instructing the gas companies to stop their leakage on 
account of danger to the health of the city. He accordingly requested 
an interview with the engineers and superintendents of the local com- 
panies, and found that for the one reason which he had they had 
fifteen. That led his attention to the construction of the new joint, and 
I expect to see next week some of these joints in use. I would suggest, 


as one further appendix to Mr. Jenkins’ paper, a compilation (or biblio- 


graphy, so-to-speak) of preceding papers which have been presented be- 
fore this and other American Associations on the subject of leakage and 
condensation. That of Mr. E. C. Jones, then of Boston, before the 
American Association in 1887, that brought by Mr. Nettleton before the 
American Association in 1891, and that by Mr. Addicks, before the 
New England last spring, are specially valuable ; and as in our infor- 
mation each step we take is a step beyond that which has gone before, 
we will be particularly benefited by having a handy reference to all 
the literature on this subject. 

Mr. J. R. Lynn—I am very sorry that a member of the Michigan 
Association, who made the remark at their last meeting that he obtained 
5.65 cubic feet of 17-candle power gas from 1 pound of bituminous coal, 
is not present this morning. He might add some point regarding the 
accuracy of a station meter, or he might be inclined to give us some- 
thing in regard to how high leakage might be ; also in regard to the 
temperature of the gas at the consumers’ meters. I think this paper 
should emphasize the importance of havinga consumer place his meter 
in a proper place, not outside or in the open air, or under the house or 
any other place, where the temperature is subject to any great and sud- 
den change. 

Dr. Moss—A thought suggested by this paper is that it would be bet- 

’ ter if a correction were made in accordance with the existing tempera- 
ture of the gas delivered to the consumer ; that is, take the tempera- 
ture at the station meter, and, of course, the barometric pressure, and 
also at the outlet of the holder, then take it again at a number of places 
in the districts where the gas is being consumed, and even the tempera- 
ture—that is, calculate it to the temperature at which the gas is con. 
sumed. That I think would be more correct. That thought suggests 
itself through what Mr. Newbigging says in his handhook that some 
companies have actually sold more gas than the station meter registered, 
this, of course, being on account of the high temperature at which the 
gas passed through the consumer’s meter. This extra amount of gas 
was put down as sun gas. Then again, with respect to the reduction of 
leakage. I think if we would have our mains and services large 
enough, follow the pressures in various parts of the district, keep a good 
field book which will show our weakest places, and where streets are 
being continually torn up, and where heavy rollers are passing over 
them, going over those mains directly after, I think we could reduce 
the leakage to as low an amount as practicable for each particular 
district. 

Mr. Summers—Respecting the suggestion in Mr. Jenkins’ paper as 
to diffiulty in discovering and locating leaks in streets paved with 
asphalt or brick, we are unfortunate in the nuinber of streets of this 
character in our city... They are built on concrete foundations, the 
brick being laid in Portland cement, ane where we have leaks on such 
lines of street, we have great difficulty in locating them. I hoped 
some of the members had experience in streets paved in the way stated, 
and so had devised some new method of locating and handling leaks. 
You cannot bar, and in some places they refuse tq allow you to break 
in a street under a period of five years from the time the street pave- 
ment is laid.,. The company. fermerly opperating our plant were very 
careless in going over the street before the pavements were laid, and it 
has been a continual annoyance and worry ever since. . - 

Mr. E. G. Cowdery—In Milwaukee we have sume asphalt streets, of 
which the city seems to be very.proud. In case of a leak they very 


reluctantly give the gas company a permit to open the street; in fact, 
they have not yet granted such permit. When we undertake to get 
into the catch basin of the sewers and tunnel under the pavement to get 
at the leaks, the asphalt company objected, as they were under con- 
tract to keep the asphalt in repair. After making several attempts of 
this kind at getting at leakages, we went to barring through the asphalt 
pavement, and the city made no objection, provided we filled up the two- 
inch hole with a quality of pitch that would not be hard enough to 
crack in cold weather. 

Mr. Copley—I have nothing of interest to say on the subject of leak- 
age, or finding leaks, but I would like to utter a word of warning to 
the members of this Association who are about to have sewers built in 
their respective towns. Three years ago the city in which I live built 
nearly 100 miles of sewers, and our leakage jumped from 4.6 to 19 per 
cent. in one year. We have been at it ever since, but have not yet 
reached a normal condition. If you are to have sewers to contend 
with, it will certainly pay you to take an interest during the time the 
sewers are laid to sce that every main exposed or likely to be exposed, 
and every service pipe as well, is protected. For three years we have 
not finished finding leaks, and it will take a year or two yet to get 
over it. 

Mr. A. 8. Miller—A great deal has been said about temperatures and 
barometric pressures, but nobody has suggeste= the propriety of testing 
the station meter. I think as a rule the station meter is put into a 
works and is allowed to run until it stops. The station meter should 
be tested at least once a year, to be sure that it is correct, and that we 
are not deceiving ourselves regarding the amount of our leakage. 

Mr. Highlands—I do not believe as a ruleany of us cares to say very 
much when the subject of leakage comes up. I have been troubled 
more or less on that account for two or three years. Thinking the 
trouble was not entirely with our mains, and suspecting that some of 
the trouble might be in our meters, we last winter broughtin and tested 
every meter we had ; and our percentage of leakage dropped off from 
16 to 10. Our meters had not been tested for three or four years prior 
to that. We found something new in connection with meters. I re- 
member one block where we had set three 10 light meters together, and 
during the year they attracted our atiention. Upon testing them we 
found them about 35 per cent. slow. We took them entirely apart to 
see if we could discover if anything had been done with the meters, and 
were unable to discover any particular reason why they should be 35 
per cent. slow. We kept a record of every meter tested, the name of 
the customer, the length of time it had been in use, and the manufac- 
turer, and when some of our meter salesmen were around there this 
spring they found some very intresting reading matter. 

Mr. Evans—For seven years I had the temperature of the gas at the 
outlet station of the meter taken by the men at the works every hour. 
I honestly believe that a great deal of unaccounted-for gas is due to the 
temperature at which it is registered. For the past year and a half I 
have been using a device which automatically takes care of itself. It 
registers every minute of the day the exact temperature at which the 
gas is passing through the meter. This was made by the Bristol Gauge 
Company for me. I do not know whether anyone else has one of them, 
but I assure you it is a very good thing. 

Mr. Jenkins—I would like to make one or tworemarks, In regard to 
the temperature of the gas to be taken and a monthly average made, I 
think that would not do in all cases, especially on the question of tempera- 
ture, because that would vary. Mostof us vary in the amount of gas made 
each day, and if we should make 200,000 feet of gas to-day at 66° tem- 
perature registration of the station meter, and 500,000 feet to-morrow 
at, say, 62° registration, it would not be a fair thing, at the end of the 
month, to average those two. The only way I can see is to take it not 
less than every 12 hours, and oftener if you can ; that is the only fair 
way to average your correction. As to the other point Mr. Thompson 
brings up: We take the reading of the station meterand put what that 
shows in a column ; in the next column to it we put in red ink figures 
the corrected amount, corrected for barometer and thermometer, and 
those figures are read for the balance of the month. Mr. Thompson. 
speaks about the question of figuring the area per mile. I would say I 
call attention to this in the paragraph which reads: ‘‘ While such cal- 
culation may be of some service to us for comparisons, and in determin- 
ing such questions as may come to us individually, I think what we 
want to consider most is the commercial side of the question.” Dr. 
Moss suggests we take the temperature of the gas as we sell it daily in 
different points of the city, and figure that in the accounts of our make. 
I think the majority of us would prefer the figure at 60° temperature 
and stand a little leakage, because our yield would be extremely low ; 
some of the coal men might think we were not getting the right yield ; 
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ditto, our presidents and directors. I would like to ask Mr. Cowdery 
one question as to the barring on asphalt. Does he bore a 2 inch hole, 
and how does he find where the leak is? I ask this for the reason that, 
when barring last week, we barred only a three-quarter hole in an 
asphalt street—we had at one time 14 or 15 of these holes, out of which 
gas was burning, the flame being 5 inches in height. We finally un- 
covered the pipe at the point showing the highest flame, and there 
found a 38-inch lead joint pretty well pulled out. After we opened that 
hole we continued the barring for several feet away, and found another 
place showing even a greater quantity of gas coming up. It burned 
for several hours that way, and as we were late that evening I said to 
the men, *‘ To-morrow morning you will find there will be a still larger 
leak than the one to-day.” The next day we found that the boys had 
been playing with this leak the night before and hada light there until 
about 9 or 10 o'clock, but upon digging down we did not find any leak 
at all. This was 60 or 70 feet from the former leak. We found under 
the heavy crust of the street a space varying in thickness from half an 
inch to two inches in diameter, which made a very nice gas reservoir— 
that was what we were burning the day before. Did you find anything 
of that kind ? 

Mr. Cowdery—The only way I know of to determine where a leak 
is, after learning all that can be learned by barring, is to make a good 
guess at it. In two instances where we have had leaks under asphalt, 
we got at one in a street crossing, between railroad tracks, where the 
pavement was of stone and surrounded with asphalt ; in the other case 
it was in the street crossing where there was no asphalt on the side 
street, and it was gotten at along the edge of the asphalt. 

Mr. J. R. Flynn—In regard to the average of the temperatures: As 
the temperature of the gas is taken into consideration, I should think 
that, during a month at the station meter, there would be some object 
in keeping it as nearly uniform as possible, and so the variation in the 
daily production would have no perceptible effect upon theaverage. The 
slight effect of barometric conditions would hardly be considered at all. 
As to the variation in the production, where a carbureted water gas 
plant is employed, we must remember there are portions of the day in 
most of our plants when we are not forcing gas through the meter. I 
would like to ask Mr. Jenkins in taking these temperatures, at what 
time in the day, if he takes two, would he take them ? 

Mr. Jenkins—I make gas very steadily during the day. We read the 
station meter and also read the thermometer at the same time, at about 
6 in the morning and 6 in the evening. From one end of the year to 
the other the registration on our station meter will not vary over 10° or 
12°. We keep the temperature of our gas very near equal. I think the 
time that you are using the largest quantity of gas would be the proper 
time. 

On motion of Mr. Pratt, a vote of thanks was tendered to Mr. Jen- 
kins for his paper. 


The President introduced Mr. H. Wilkiemeyer, of Evansville, Ind., 
who read the following paper on 


THE WELSBACH INCANDESCENT GAS LIGHT FOR UTILITY 
AND ECONOMY IN STREET LIGHTING. 


As the wheels of time turn round and round they constantly present 
new problems, new theories. There is nothing fixed and certain in any 
of the avenues or marts of trade, profession or art. What may be 
fashionable and favorite to-day, next year will be relegated to the ash 
pile or the attic. This is an age of fads, and fads are ephemeral. When 
electricity was first developed and introduced, when the electric pro- 
moter made his first bow to the commercial world, the whole world 
went crazy on the subject. Nothing would do for street lighting but 
the white, graveyard ghoulish glare of arc lamps. Incipient villages 
aspiring to ambitious city airs, each must have its ‘‘ plant,” and the first 
thing done in a new ‘‘boom” town, was to announce in flaming 
posters, that it was lighted with electricity. But this craze is on the 
wane. There is no longer any reason why the gas post should be idle 
—a rusty monument of a by gone age. The invention of the modern 
burner has done away with the yellowish cast of the street lights of the 
‘* eighties,” and the greatest of all is the Welsbach. 

On the thoroughfares of great cities, where the business blocks and 
factories stand on the inner edge of the pavement, there can be no more 
powerful agent in turning night into day, brilliant as when the sun 
hangs high in the héavens, than the electric arc. The vigilant eye of 
the night-watch can scan the entire length of street and alley and the 


thief and midnight prowler, the thug who seeks the dusty shades will, 


like Othello, find his occupation gone. 
But go with me to the side streets of the village or the suburbs of the 


glory thereof being the spacious and well-kept lawn, where the pave- 
ments are shaded with rows of trees that meet almost in the middle of 
the street and lend a sylvan beauty to the scene. 

What is needed to make safe an avenue of this kind, the pride and 
glory of the place? Is it the are electric light hung high in the air and 
throwing its light in the heavens? No, it is not calculated for such 
use. The few rays that penetrate the dense foliage only serve to make 
the darkness visible. But suppose at each side of the wooded street, be- 
low the boughs, on posts not much higher than a tall man’s head, 
there are placed at proper intervals gas lamps fitted out with the Wels- 
bach burners. You have a clean, white, pure light that shines where 
you tread and envelops your surroundings and yourself from head to 
foot, instead of shooting light at stars. 

There can certainly be no claim that the electric arc lamp is of any 
practical use in the residence portions of towns, cities or villages, where 
trees line the streets. 

My personal experience is that the public is better pleased and receives 
better service from the use of the Welsbach than the are electric. 

In my own city the Board of Public Works which had displaced the 
use of gas in 1882, in accordance with the law of the city charter prior 
to the expiration of the contract made in 1882 and 1885 and which ex- 
pired in 1895, advertised for bids to supply 400 electric lamps of the nomi- 
nal 2,000-candle power. A condition attached to the 5-year contract 
allowed the Board at any time within the six monthsafter the 400 lamps 
had all been placed to dispense with 50 lamps, if in its judgment so many 
were superfluous. To comply with this contract it would have required 
an additional expense in construction which would, considering the 
short space of time limited in the contract, be very poor business policy. 

At about this time (1895) the Welsbach street lighting was just hinted 
at and experimented with in a small way. Letters of inquiry were 
written to the Welsbach Company and to the street lantern concerns. 
Little information was gleaned from the answers received, and we de- 
termined to experiment for ourselves. A sample lantern was bought 
of three or four firms, posts were erected and connected, and the Wels- 
bachs (the first dark night occurring after the completion of the lamps), 
six in number, were lighted. 

The illumination was the ‘‘talk of the town.” The newspapers com- 
mented on the ‘‘new light” in most complimentary terms, and the 
public officials took note of the experiment and after a time became 
greatly interested. Finally, the Welsbach burners having proven so 
satisfactory, the Board awarded us the contract, stipulating the placing 
of 250 arc lamps and an indefinite number of gas posts fitted with the 
Welsbach burner. 

Experiments with lanterns continued until we found one that gave 
most satisfactory results. It isa lantern of the old style, common to 
every city ; the only alterations made were a hood placed upon the top 
and the bottom being closed, leaving an aperture merely large enough 
to admit the supply pipe, and one side of it was made to open. 

We now have in nightly operation somewhat more than 400 street 
gas lamps with Welsbach burners, and they are so universally popular 
that up to this time we have not yet erected the full complement of 250 
arc lamps provided for in the contract, by a considerable number. 

“On streets shaded by trees the gas lights with Welsbach burners 
have given much better satisfaction than electric are lights—in fact, 
the Welsbach burners have given satisfaction wherever used. Many 
citizens have asked for them in place of arc lights; in only a few in- 
stances have citizens asked for electric light, nearly all preferring the 
Welsbach gas light.”,—(Annual Report of the Board of Public Works, 
of Evansville, Ind., April, 1897.) 

‘*To the householder, the storekeeper and the taxpayer the Welsbach 
burner is a Godsend.” 

For this burner, the price received from the city is $20 per year, or. 
$1.66 per month for each gas post. The 2,000-candle power electric arc 
lamp costs the city $935 per year, or about $8 per month, and does not 
give the police protection afforded by a very few Welsbach lamps. 


January Ist, 1896, we had 155 lamps in operation. ar 
im- 


tles. neys. 

In January connected 105 posts, renewals required........ 3 2 
oe. Seer co gaa = thee tee 26 2 
‘* March connected 56 posts, ee eeee ee 25 4 
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great city where the houses stand back from the street, the pride and 
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The total cost of breakage and renewals during the 12 months of the 
year 1896 was only $276.75. ’ 

From 1820, when the scientist of Glasgow first discovered the princi- 
ple of the union jet burner, and gave the world an easy, and at the 
same time a fairly effective mei hod of consuming the then newly intro- 
duced illuminant, until quite recent time, coal gas has been consumed 
by the methods which sufficed for illumination in the early days. 

“The present system of lighting by means of incandescent mantles 
marks the perfection of many years of experimental toil and disap- 

ntment before the desired was reached; and from the day when 

albot, in 1855, first noticed that a piece of blotting paper soaked in a 
solution of calcic chloride and burnt in the flame of a spirit lamp left a 
white network of ashes, which, heated in the feeblest tani emitted a 
brilliant light, down to the latest developments of the Welsbach mantle, 
there have been thousands of experimental failures and still-born at- 
tempts, the records of which have neither seen nor created light.” 

Another advantage of the use of gas by the Welsbach burner is that 
there is no danger of the light going out-when most needed. We all 
know how liable the machinery of an electric light plant is to accident 
of one kind or another, while the flow of gas from the holder through 
the mains and into the burner may continue uninterrupted for years, 
unless in case of some utterly unforeseen and untoward accident. 
There is nothing more depressing on a dark night than to find that the 
light which was toshine for you and guide you on your homeward 
journey from office or shop, is gleamless and black. 

But what is being done in the way of improvement in out-door light- 
ing in the great cities of this and other countries. 3 

In Boston, New York, Baltimore, Buffalo, Providence, Richmond, 
Chicago and Philadelphia the electric light is being superseded by the 
Welsbach gas burners. 

“If anything was needed, says the Boston Transcript, to demon 
strate the utility of the Welsbach system of street lighting, recently in 
troduced into this city, it was furnished by the great storm of yesterday. 
All gas lights on Beacon street equipped with the burners of this Com 
pany were in operation this morning, giving as brilliant a light as 
though they had not been subjected to such trying conditions. This 
fully confirms the reports of the excellent results that have been 
attained in Philadelphia, Baltimore and western cities where these 
burners have been long in use. The Company makes a specialty of 
street lighting and has perfected its burners with this ebject in view. 
As a result, while the old style open flame is only 20-candle power, 
this Company guarantees for the Welsbach lamp a 60 candle power, 
and the results obtained are said to be really far in excess of this. 
These burners are more ially adapted for residence streets, and 
owing to the intensity and far-reaching power of the light, many of the 
high and unsightly arc hght poles can be dispensed with. For the re- 
sult is in effect the subdivision of the powerful arc electric light and 
the distribution of it over a much larger space.” 

“The Jamaica (L. I.) Gas Compan has efficted an arrangement 
with the Welsbach Street Lighting Company for illuminating the 
streets of that suburb with Welsbach lights. One of the local papers 
makes the following commenton the new departure : ‘ The street light- 
ing system in our village will undergo a complete revolution in a 
short time. The present small lights, frequently taken for Jack-’o- 
lanterns by strangers, will be ph tone all over the village by the 60- 
candle power Welsbach lights, a test of which was made at different 
places in the village during the last few weeks. We have no doubt 
that the citizens of this village are as well satisfied with the new lights 
as the board of trustees was, and will approve therefore of their action 
in accepting the new illuminating system, which entails comparatively 
small expense.’ ” 

In London a slight improvement on the Welsbach, named after the 
inventor ‘‘ The Denayrouze,” will be shortly introduced and the exhi- 
bitions already made of its use and cheapness will make the Welsbach 
still more desirable for street lighting. 

The recent Gas Exhibition at Madison Square Garden convinced 
many an electrical engineer who went merely to sneer and criticise at 
the vain attempt of the gas men to bring again into prominent and 
popular use, what they deemed, an antiquated illuminant, went away 
disappointed after seeing the brilliant display of Welsbach gas light, 
sending out a volume of soft, white light, not dazzling, but beautiful. 

In Paris the Welsbach system has supplanted the arc light in almost 
every prominent part of the city, the Place de Concorde, Champs 
Elysees, Cathedral of Notre Dame, Avenue Le Grand Armee, etc. 

The rapid improvement of gas burners establishes the fact that gas is 
to be the illuminant of the future as it was in the past. The problem of 
perfect combustion, the proper admixture of gas and air; is being 
improved every day. 

Discussion. 

The President—Mr. Wilkiemeyer’s paper is before you. He will be 
glad to answer any questions. 

Mr. Ferrier—Mr. Wilkiemeyer, is the $20 figure for an all night 
lamp. 

Mr. Wilkiemeyer—All night and every night. 





Mr. Ferrier—Does Mr. Wilkiemeyer use glass or mica chimneys ? 

Mr. Wilkiemeyer—Mica. It is a fact we had fewer repairs last yea 
(1896) than we had in the summer of 1895 when the experiments were 
made. The experiments required an excessive number of mantles ; 
just what number I cannot now recall accurately. I think, though, ws 
replaced 52 mantles on the six posts, the summer months of 1895. 

Mr. Ferrier—I find, especially in the South, that we have troubi: 
with flies and bugs in the Welsbach burner. 

Mr. Highlands—It is hardly necessary to say that the article jusi 
read, with its inferences and deductions, is a somewhat surprising on: 
to present to a body of gas engineers, men whose sole ambition is t 
make gas cheap, and sell plenty of it. In the first place the gentleman 
states that, on the thoroughfares of cities which are lined with business 
blocks and factories, the arc light is undoubtedly the best for street i! 
lumination. What a position this is in which to put the poor gas man 
who has né electric light plant. He must surrender the streets where 
he has large mains and ap unlimited supply of gas to the electric ligh: 
company, and on the outskirts of town, where he has no mains, he 
must surrender it to the man who is furnishing gasoline lamps. Thus 
you have him between Scylla and Charybdis, and he is continually 
harassed, on the one hand by the electric light man for more territory, 
because forsooth there has been another factory or another business 
block built a little farther out, and some parts of several streets either 
have very few trees, or those they have are little ones, and, as a con- 
sequence, from this gas man’s standpoint, the electric arc is certainly 
the best. On the other extremity, the gasoline man insists in pushing 
his lights a little farther into the territory, because he is furnishing a 
much cheaper light ; but it is not from this standpoint I especially wish 
to draw your attention. I cannot see how the gentleman can justify 
himself to his Company in recommending the use of the Welsbach lam) 
instead of the arc lamp, when he had the opportunity of furnishing 
either one. Let us see how it figures out. He says he has erected 
about 400 gas lamps with Welsbach burners, for which he is receiving 
$20 per year each. With an estimated consumption on those lamps of 
say 4 feet per hour, and running 4,000 hours per year (which is a fair 
average), we find he is furnishing, through his 400 lamps, 6,400,000 feet 
of gas, for which he is receiving $8,000 per year, or exactly $1.25 per 
1,000. Now, suppose he had gone to my friend, Mr. Lloyd, and bought 
a gas engine to use for running a dynamo for supplying arc lights. 
The accepted rating of power for a 2,000-candle arc light is 1 indicated 
horse power for each arc light, and any good gas engine will furnish 1- 
horse power with 18 feet of gas per hour, which would mean 72,000 feet 
of gas per year for each arc lamp, on the same basis as we have already 
figured the Welsbach light. Now, on this basis, the 150 arc lamps that 
he has displaced would use 10,800,000 feet of gas per year, and at the 
price he names, of $95 per year, he would have received for this gas 
$14,250, or $1.31 per 1,000 feet. Now, if these deductions are correct, 
what has he done? He has deliberately thrown away a chance of 
selling 10,800,000 feet of gas to be used on his own premises for $1.31 
per 1,000, and accepted one of selling 6,400,000 feet of gas, to be dis- 
tributed all over the city, at $1.25 per 1,000 feet, and I question whether 
the attendance on the arc lamps would be any more expensive than it 
would be on the Welsbach street lamps. The merits and demerits of 
the Welsbach lamp for street lighting I shall not attempt to discuss. 
Again, I donot think it any part of the duty of a gas engineer to in 
vestigate and determine as to what is the best and most economical! 
method of street lighting, because as a rule they are not retained by the 
city authorities as their expert engineers, and I think the gas men from 
Chicago, St. Louis, Pittsburgh and Allegheny will fully agree with me 
on that. If that policy were adopted we might find it necessary some 
day in the near future to recommend that acetylene gas was the best 
and cheapest article for that purpose. Again, we might discover 
through some system of incandescent lighting that gasoline was by far 
the most economical and satisfactory light. Ifeither of those two occur- 
rences might happen (and it is not improbable that they should) would 
you expect us to ask our city authorities to have our contracts abro- 
gated and the new method adopted, simply because of the fact that the 
public economy demanded it? If so, I should certainly want to be 
called a dissenter. 

Mr. Harbison—Cannot the street lantern be so constructed that it 
would be impossible for flies and bugs to get in the lamp and de- 
stroy it ? 

Mr. Wilkiemeyer—I think the lamps now being constructed are se- 
cure against all bugs, except possibly from the top. I have not 
thoroughly examined the latest style of lanterns and know not how 
large the openings in the top may be, and whether they would keepthe 
bugs out. 
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Mr. J. R.. Lynn—Does Mr. Wilkiemeyer attempt to employ any 
screen at the top for keeping insects out, and what is the size of the holes 
in the ventilator ? 

Mr. Wilkiemeyer— When the summer came on we did buy a screen (it 
was made here in this city) to cover the street lamp from the chimney 
down to the by-pass, but I did not find it necessary to use it. Ours is 
the old street lamp, called at one time a coffin-shaped lamp. 

Mr. J. R. Lynn—My object in asking the question was that the 
Superintendent of the Windsor Gas Company told me he had employed a 
fine mesh sereen, having one of his men put it on. It surrounded the 
ventilator at the top, and is very simple, being fastened by a wire. It 
had the advantage of keeping insects out almost absolutely. I notice 
that your breakage of chimneys is very low. I think you explained 
that fact. Mr. Gascoigne, of Windsor, stated they started with glass 
chimneys, but the breakage was very great. It also increased the 
breakages in the mantles, as almost invariably when a chimney broke it 
took a mantle with it. He commenced using mica chimneys, but they 
gave him no satisfaction. Since then he has used no chimneys at all, 
and the breakage for the last five months has been about the same 
average as that started by Mr. Wilkiemeyer—something like 24 
mantles per year per lamp. 

Mr. Jenkins—Does Mr. Wilkiemeyer haveany difficulty by breaking 
of mantles through heavy teaming, say on streets that may be made of 
asphalt or brick with a concrete foundation ; heavy team driving over 
which causes quite a shaking of the ground ? 

Mr. Wilkiemeyer—On streets where we expected very heavy repairs, 
we have not found them. On brick streets where very heavy hauling 
is done, and along the street car lines on brick streets, our repairs are 
not excessive ; a surprise to us. We do not use an anti-vibrator. 

Mr. J. R. Lynn—Are the posts filled with any material calculated to 
relieve the jar, if it should receive any, or is there any method 
employed to relieve the jar ? 

Mr. Wilkiemeyer—The posts we have were made for us by a founder 
who was a very large stockholder in our Company, and a very con- 
siderable weight of metal was put into them, Whether this very heavy 
post prevents the breakage of mantles I cannot say. 

Mr. J. R. Lynn—I could explain that by the fact that in the case I 
referred to, they packed sawdust in around the upright supply pipe 
coming through the post. Whether it has had the desired effect or not 
I am not able to state, but it iscalculated to relieve the jar justas much 
as could possibly be done by a cheap method. 

Mr. Prendergast—As I have had the experience of superintending 
2,000 of these lights during the past year, I possibly can give vou some 
information that may help you out of your difficulties While the 
Welsbach burner, as constructed for house purposes, or, as 1 term it, a 
house burner, 1s perfection itself in that line, my experience teaches 
that the construction of a burner for street lighting purposes must be 
different. You will understand, as gas men, that an appliance suitable 
for indoor use must have precautions observed for its protection on the 
street that are not necessary indoors. Under the heading of this paper, 
“ Utility and Economy in Welsbach Street Lighting,” I think is the 
proper place to illustrate that feature. If you wish to light streets you 
must have a fixture that can be readily ignited, and such that it may 
be easily reached from the ground, so that an ordinary lamplighter can 
light it as readily as he would an open gas flame. This can be done by 
the combination of a gas cock and a climbing lighting ladder, so ar- 
ranged that, when the gas cock is partially opened, the gas will pass 
into the climbing lighting ladder end can be ignited ; when the gas 
cock is fully opened the gas will pass into the mantle and become ig- 
nited from the climbing lighting ladder—lighting the gas from the bot- 
tom and preventing an explosion of gas in the mantle, thereby saving 
that percentage of breakage that occurs on account of explosions in the 
mantles. The house fixture is now made, having a disk with three 
small orifices which, being on the direct pressure from the main, are liable 
to be stopped from rust blowing in from the main, also the dust of the 
street, and your old enemy, naphthaline. To clean out these orifices 
it becomes necessary to dismantle the burner and take the Bunsen 
apart. By the application of a needle screw valve this can be readily 
overcome, or, if it is stopped, can be readily cleaned out without dis- 
mantling, and at the same time regulating the pressure as desired. I 
do not approve of packing the lamp posts. It isexpensive to start with 
and I don’t think any practical benefit will be derived from it. My ex- 
perience is that the same end can be better attained by putting on a vi- 
brator, one sensitive enough to take up the least jar. You will have 
that jarring to contend with in many places, and my experience has 
been that, on paved and asphalt streets, particularly in the winter time, 

when the ground is frozen solid, there will be constant jarring of the 


mantle, which may be caused even by a light vehicle, but by the use 
of this vibrator the jar is taken up, the vibrator being made sensitive 
enough to just maintain the weight of the mantle and fixture upon it, 
thus relieving the mantle. The next feature of the light that presents 
itself to me is that, if weare to go into Welsbach street lighting to make 
a success of it, as against a competitor engaged in any other lighting, the 
whole power of the incandescence should be attained ; that is, the whole 
mantle must be visible, and with the least obstruction possible. To do 
this you must employ a different kind of chimney from that used for 
house lighting. If you use a glass ehimney the heat will draw the lead 
out of the glass, which will then obstruct the light. If you employ a 
mica chimney, when your chimney blisters it looks as though the 
mantle were broken. To get the full diffusive power of this incandes- 
cence of the mantle, throwing the light over the greatest area of sur- 
face, which is the object of street lighting, you have to avoid any ob- 
struction whatever around the mantle, and as the burner is constructed 
on the Bunsen principle, heating the mantle to incandescence, it is ab- 
solutely necessary that a proper draft shall be maintained; and my 
experience teaches me that a draft produced by a chimney constructed 
to raise and lower is practicable. Your lamplighter must clean the 
lanterns once a week; and in windy weather, if the mantle is not pro- 
tected, it will be blown away when the lantern is opened. With an 
adjustable chimney you can cover the mantle, thus protecting it before 
opening the door. The burner being constructed on the Bunsen prin- 
ciple, you must have the same condition of atmospheric air to mix with 
the gas at all times while burning. In this I think you will agree 
with me. Therefore, a lantern with an opening at the bottom convey- 
ing the air direct to the Bunsen is not what is desired. Professor 
Lewes and others in England claim that the Bunsen tube is now imper- 
fect, and that it is necessary to prepare the air before mixing it with the 
gas. To this end he cites the invention of a Bunsen tube to heat the air 
as it passes through before mixing with the gas. That would be a very 
cumbersome construction. I would prefer to make the lantern do that 
service, and suggest that you take the air above the light, which by the 
time it reaches your Bunsen will at all times be in normal condition. 
For instance, in wet or rainy weather, the air passing down will be 
dried out by the time it reaches the Bunsen, by utilizing the heat of the 
burner contained in the lantern for that purpose. In regard to bugs, 
that trouble is avoided by the perforation of the air manipulator of the 
Bunsen ; and at the same time that perforation obviates a difficulty 
that Professor Lewes objected to in his argument, when hesaid that the 
rushing of air inthe open space does not ‘‘ break” it up satisfactorily 
to mix with the gas. By means of this perforated shield you, there- 
fore, produce both results, ‘“‘ break” up your air as it passes in and 
mix it more thoroughly with the gas, thus producing perfect combus- 
tion and preventing bugs from entering. By means of this construc- 
tion that I have explained we have no black mantles. I have not 
heard any member present bring up the objection of mantles being 
blackened at the top, which I claim is due to imperfect combustion. 
That difficulty is overcome by this lantern and street burner construc- 
tion. I will now read a communication bearing on this subject from 
Mr. Colin C. Simpson, General Superintendent of Mains of the Con- 
solidated Gas Company, New York. A part of his duties comprises 
the supervision of about 15,000 street lamps, from which you may 
readily infer that he must be thoroughly familiar with street lighting. 
This is his letter : 
4 Irvinc PLace, New York, May 17, 1897. 

Martin Maloney, President Welsbach Street Lighting Co. of America. 


Dear Sir :—Complying with your request of the 11th inst. the follow- 
ing is a brief history of the Consolidated Gas Company’s experiments 
in street lighting with the Welsbach lights in New York city. In the 
summer of 1894 our Company placed three Welsbach lights in each of 
the four lamps surrounding the Worth Monument, on Madison Square. 
While these lights gave every satisfaction with regard to brilliancy, 
the lanterns and fixtures were not adapted to outside lighting, and, after 
maintaining the lamps for about a year, the experiment was aban- 
doned, and the Welsbach burners replaced with ordinary 3-foot tips. 
Shortly afterwards another trial was made with Welsbach lights, in 
the street lamps on 50th and 5ist streets, between Madison and Fifth 
avenues, with an almost exact repetition of the above experience ; for, 
while no fault can be found with the lights themselves, the cost of the 
maintenance of the mantles and the care of the same was found to be 
too expensive to make the lights a success ; and this experiment was 
also abandoned after a trial lasting about four months. Various small 
experiments were made with the light from this time on until the sum- 
mer of 1896, when the question arose of an improved lighting of the 
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trians every fine night. After some deliberation our Company 
concluded to again make a trial of the Welsbach lights with improved 
fixtures, and this time ona larger scale than had ever before been 
attempted, the order calling for 174 douvle Welsbachs in as many 
lamps. The lights were fitted up, and for over three months gave great 
satisfaction. In the estimation of your people and ourselves the prob- 
lem had been solved ; but then came in October that first cool spell 
and two-thirds of the lamps gave out—this, as you are aware, was due 
to naphthaline forming in the burner cocks, which were not enclosed 
in the lantern. By this time we had become discouraged; and were al- 
most ready to abandon any further attempts to use Welsbach mantles 
for street lighting, but at the earnest solicitation of your Company, we 
decided to make one more trial. The fixtures were again improved on, 
the burner cocks were brought inside the lanterns, and at last 
the problem was solved. The 174 double lights burned continuously 
all through the cold snows and storms of last winter, and gave such 
universal satisfaction that we received last February orders to continue 
the lighting on the Boulevard, southerly from 72nd to 59th street, an 
additional 130 double lights. These had hardly been erected when 
another order was received to fit up 157 single Welsbach’s on 24th and 
26th streets, from 6th avenue to the North River. The mantle and fix- 
ture, as at present constructed, give every satisfaction, and in my esti- 
mation the problem of street lighting with Welsbach lights has at last 
been unquestionably and effectively solved. Yours truly, 
C. C. Simpson, General Superintendent of Mains. 


You see that he has had the same experience as all of us have had 
in endeavoring to apply the house fixture for street purposes ; but, 
upon substitution of the street light fixtures, has obtained the success 
desired—namely, perfect Welsbach street lighting. I will now read an 
extract from the report of Mr. Stephen McCormack, Superintendent of 
Lamps, Gas and Electricity, New York city, which I have taken from 
an issue of the City Record, the official paper of New York city, under 
date of April 23d, 1897. I may add that. this gentleman has held his 
position for 30 consecutive years, regardless of all changes of adminis- 
tration, which is strong proof of his capabilities, rather than any party 
affiliation having enabled him to retain his office. His report is made 
to the Commissioner of Public Works, on Welsbach burners, viz. : 


‘** Many requests have been made during the year for a better lighting 
of the Boulevard, and, by your direction, I caused Welsbach burners 
to be placed on the Boulevard, from 72d to 96th strect, with the view of 
ascertaining their adaptability for street lighting purposes. These 
burners have now been in use over six months, and they have met with 
the general satisfaction and approbation of the public who have occasion 
to travel on that thoroughfare, and especially of the thousands of men 
and women who throng the avenue on pleasant evenings to enjoy a 
ride on their wheels. The burners have proved highly satisfactory. 
and, on October 19th last, the Gas Commission approved your action 
and authorized the substitution of these burners on the Boulevard, fron. 
72d to 59th street, so that this prominent thoroughfare will be well 
lighted from 59th to 96th street, and eventually they may be extended 
up to125th street.” 


In connection with the matter of street lighting with Welsbach 
burners, I may say that we all have our own cranky notions and hob 
bies. This has been mine for the past two years; andI feel that if that 
business is to be done, it should be done as well as it is possible to do it; 
that is to say, when it comes to the question of renewals of mantles. 
that the incandescence of the whole mantle should be at all times shown, 
without any obstruction whatever, and without regard to the detail o! 
expense for renewal of mantles. I think you will all agree with me 
in this respect. In taking up a new system of street lighting, it is 
highly important that the best results possible should be obtained. 
‘When you start to do anything doit with your might. That has al 
ways been my motto ; whatever you have to do, do well ; don’t haif dc 
it. As to the efficiency of the light, you are familiar with that. I don’ 
have to add anything to what has been so well said on that subject by 
Mr. Wilkiemeyer in his instructive paper, where he refers to the ad- 
vantage of the light for residences, streets, etc. I think when we ente: 
into this we should enter into the full spirit of it, and show that we can 
continue to do business in street lighting with what the electrical people 
term the ‘‘ forgotten illuminant ”—gas. 

Mr. J. R. Lynn—I think, Mr. President, the main thing to be consid- 
ered in street lighting would be the economy both to the gas company 
and to the city itself, and relatively it would depend upon how well the 
streets were lighted by arc lights and by Welsbachs. We take pride in 
the fact that the city of Detroit is a very weil lighted city ; that is, in 
the manner the tree tops are lighted in the majority of cases. I have 





taken several occasions to go over to Walkerville during the night. The 
street lamps there are placed about 200 feet apart, and I have no hesi 
tancy in saying that the streets themselves are far better illuminated 
than those of Detroit. I think the change over there was made so as to 
displace stationary fireflies hanging in the air, and there has been noth 
ing but satisfaction expressed upon all sides since the change was made. 

Mr. Prendergast—An important feature connected with Welsbach 
street lighting I forgot to mention is the use of a proper lantern. You 
are all well aware of the difficulties encountered in keeping the light on 
the street instead of allowing it to go upin the air. I have experiment 
ed with a lantern with an enamelled deflector above the light, which 
has given the desired result, namely, keeping the light on the street, in- 
stead of wasting it above the top of the lantern, not allowing it to rad 
iate more than 10 feet above the street. 

Mr: Wilkiemeyer—Mr. Highlands seems disposed to criticize the bus- 
iness part part of this arrangement. To criticise anything one must be 
perfectly conversant with all the conditions and with the object in- 
tended, whatever that may be. A city has bought, say, 200 are lamps 
for the sum of $20,000. The contract for this number at this price bas 
expired, and the authorities find it necessary to buy 400 lamps in place 
of the 200, but will not expend any more money for the 400 than was 
paid for the 200. Will you divide the 400 lamps into the $20,000, and 
give the city an all night and every night lighting for the sum of $50 
each, per lamp per year? You also have gas for sale. 

Mr. Highlands—I understood from your paper your contract was for 
400 lamps at $90. 

Mr. Wilkiemeyer—That is not the usual plan. The city asked for 
400 lamps, and secret bids were called for. It is a very easy matter to 
sell something toa man if you know what he wants. It requires a 
salesman, though, to sell to that same man something that he has no 
idea of purchasing, and yet you want tosell. (Laughter and applause.) 
The city authorities asked for electric lighting and expected to buy ata 
ruinous price to anyone generating and supplying electric current. 
We also had gas for sale, and were very anxious to sell it. An exhibi- 
tion of the gas street lamps was mae, and the city authorities saw 
their beauty, utility and economy. Iam not placing myself in a posi- 
tion to tell you or anyone else that this plan, as I have decided it for 
myself, is the proper thing for you to do. Each gas engineer and man- 
ager must decide that for himself, as the conditions present themselves 
at the time that the question must be decided. My conditions were some- 
what as I hinted at, and the correctness of my judgment is shown by 
the contentedness of the directors and stockholders when they go to 
the bank with a slip of paper to get their share of the profits. As Mr. 
Highlands knows quite well, I have both electric and gas light for sale, 
and I find that in some plares I can sell electric light and cannot sell 
anything else. I do not say that one arc will make it as bright as the 
sun. You know it does not. Mr. Lynn spoke of placing the posts 
close together. I think Mr. Lyun is not placing them quite close 
enough. They should be about 120 feet apart. I have taken the plan 
of Mr. Prendergast of doing a thing well when I candoit. In the 
residence portion, where there is nothing but the Welsbach light, I 
find if you place them close together, so that there is no room for crit- 
icism against the light, you will not only keep that light there, but 
people in other districts will demand the Welsbach for their districts. 
It may cost a few cents more, but those parties who are living on that 
street will want just that much light. If you do it badly, then you 
can take those lights away and you are compelled to do something you 
do not want to do and cannot afford to do. 

Mr. J. R. Lynn—As to the distances of the lights from each other, I 
would say that the Windsor Gas Company are not permitted to regu- 
late the distance themselves. I think along one street on the river 
front they are probably 120 feet apart, and on the others would be from 
150 to 200 feet, which latter was the maximum distance. As Mr. Wil- 
kiemeyer said, gas companies are not always permitted by municipali- 
ties to do just as they like, and as the distance is placed by the town it- 
self, they were compelled to place the lights at a little greater distance 
apart than they would probably have cared to put them. 

On motion of Mr. Jenkins a vote of thanks was extended to Mr. Wil- 
kiemeyer for his excellent paper. 

REPORT OF COMMITTEE ON MEMORIALS. 
JOSEPH RUSSELL THOMAS. 

Mr. President and Gentlemen : Your Committee appointed to prepare 
a suitable minute to the memory of our late honorary member, Mr. 
Joseph Russell Thomas, of New York city, submit the following : 

Mr. Joseph Russell Thomas, who was elected to honorary member- 
ship in the Western Gas Association, on the occasion of its seventh 
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annual meeting, held in St. Louis, Mo., May, 1884, passed away on the 
evening of Saturday, November 28th, 1896, in the 77th year of his age. 

Throughout his long connection with the gas industry of America, 
which connection dated from 1848, his fame as a constructor of gas 
works, and his reputation as a competent and successful manager of 
such properties, grew with his advance in years. In fact, your Com- 
mittee feel that his great merit as a gas engineer was so well established 
that fucther mention of it here and to this Association is not necessary. 

Prominent in sustaining and advancing the interests of Associations 
of Gas Engineers, as witness the appearance of his name on the mem- 
bership lists of such Associations, he had a particularly warm regard 
for the Western Gas Association, at the meetings of which he was a 
constant attendant, from the date named above, until the illness to 
which he finally succumbed prostrated him. 

Your Committee desire to express, on behalf of the Western Gas As- 
sociation, our unqualified admiration of his skill az an engineer, of our 
respect for his sterling qualities as a man, of our love for him as a 
fellow-member, and of our sorrow over his death. 


RICHARD SPENCER. 


Mr. President and Gentlemen : Your Committee, appointed to pre- 
pare a minute to the memory of our late fellow-member, Mr. Richard 
Spencer, of Burlington, Iowa, report the following : 

Mr. Richard Spencer, who had been a prominent member of the 
Western Gas Association, since its third annual meeting, died at his 
home in Burlington, Iowa, October 16th, 1896. 

Deceased, who was in his 73d year, was well known in the gas pro- 
fession, through his connection with the chief executive management 
of the Burlington (Iowa) and the Monmouth (Ills.) Gas Light Com- 
panies. 

Careful and conservative, the companies that he served have suffered 
great loss in his deat!:, a loss that is shared by this Association, for the 
best interests of which he earnestly, continuously and successfully 
strove. 

C. R. Fapen, Jr., 


W. M. Eaton, ¢ connenittes. 
W. H. Morgans, \ 


The President called for the 
REPORT OF THE COMMITTEE ON FiNAL RESOLUTIONS, 


which Mr. E. G. Cowdery read as follows : 


Your Committee on Final Resolutions wish to express the appreciation 
of allthe members present of the efforts of the President and Secretary, 
and all the officers and committees, in bringing us together again, and 
once more adding to the store of information which we have learned to de- 
pend upon in order to conduct the various details of our operations suc- 
cessfully another year. 

We feel that the efforts of the President and Secretary deserve espec- 
ial mention for the very successful meeting which they have brought 
about, within a few months of the time when so many of the members 
exerted themselves so greatly in attending the New York Exposition. 

Wewish to emphasize our thanks toGen. Hickenlooper and the Com- 
mittee on Entertainment for the very great pleasure we have experi 
enced during our stay in Cincinnati. It adds one more debt to the 
many which we owe to those who have so many times entertained us so 
pleasantly in this city. 

E. G. CowDERY, 


W. B. SELLERs, 
C. W. Biopaet, 


Committee. 


On motion of Mr. Highlands (seconded by Mr. Harbison) the report 
was received and adopted. 

In seconding the report, Mr. Harbison said: In seconding the motion, 
I say, sir, as one of the Eastern contingent, that we have been abund- 
antly repaid for the time we have devoted in coming here. There is no 
meeting, sir, of the gas industry that I have attended in the past twenty 
years that has been more profitable to me. I have had many times the 
honor of meeting with the Western Gas Association, and year by year my 
desire for that grows stronger. I look forward when I return home 
from this meeting of making a special arrangement for the week in 
which your next annual meeting will occur to have no business if pos- 
sible on hand to prevent my attendance ; and I voice the feeling of the 
Eastern members who came here when I make that remark. In their 
behalf, sir, I extend our sincere thanks to the officers of this Association 
for what they have done for the industry, and for the manner in which 
we from the East have been always received by you; for your large- 
hearted generosity and hospitality and kindly greeting, and we wish 


Some StTaTISTICS AND AN INVITATION. 


Mr. A. B. Slater—Perhaps most of the members of this Association 
are aware that we have in New England a little Association called the 
‘Guild of Gas Managers.” We have 29 active, 19 associate and 
8 honorary members. The active members are directly connected with 
gas companies as managers, engineers or superintendents ; and we 
have 38 companies represented. I have had occasion to collect some 
statistical matter for the year 1896, the result.of which may be of some 
interest to the members of this Association. I might say that five or 
six of the companies in Massachusetts made no report, and I have taken 
from the report of the Board of Gas and Electric Light Commissioners 
the figures for the year ended June 30, 1896 : 

The total capital represented in 38 New England companies is 
$22,528,719. Of 35 of these companies, 7 make straight water gas ; 14, 
straight coal gas ; 13, a mixture of water and coal gas ; and 1, oil gas. 
During the year 1896, 36 companies sent out 6,387,457,337 cubic feet of 
gas ; 36 companies actually sold 6,023,972,2i6 cubic feet, or 94.31 per 
per cent. of the amount sent out ; 36 companies consumed, in works 
and offices, 41,406,017 cubic feet, or .65 of 1 per cent. of the amount 
sent out. Thirty-six companies show upaccounted-for gas amounting 
to 322,079,104 cubic feet, or 5.04 per cent. of the amount sent out. But 
two of these companies, as shown by the Commissioners’ report, have 
no unaccounted-for gas ; and leaving these two out of the account, the 
balance shows 6} per cent. unaccounted-for. Thirty-one companies 
have out in use 82,727 gas stoves ; but this does not show the number 
sold by other parties than the gas company. Ten companies have 
electric light plants. During the first four months of 1897, 13 com- 
panies show an increase in gas sent out of 1 to 22 per cent.; 9 com- 
panies show about the same send-out as last year ; 7 companies show a 
decrease of from 2 to 10 per cent. 

We hold monthly meetings, generally in Boston ; and they are held 
the second Saturday in each month. I am sure that I express the 
sentiments of every member of the Guild, when I say that the latch- 
string is always out; and we would be pleased to have any of the 
members of the Western Association call upon us at any time when 
they find it convenient to do so. 


The President—I will say on behalf of the Western Gas Association 
that we certainly thank Mr. Slater for his kind invitation. 





ROLL CALL. 
Honorary. 


Slater, A. B., Providence, R. I. Hickenlooper, A., Cincinnati, O. 

Harbison, J. P., Hartford, Conn. Leach, H. B., Taunton, Mass. 

Humphreys, C. J. R., Lawrence, Howard, J. B., Galena, LIIls. 
Mass. 


Active. 


Knight, J. J., Kalamazoo, Mich. 
Light, G., Dayton, O. 
Light, J., Dayton, O. 
Littleton, A. W., Quincy, Ills. 
Lynn, J. R., Detroit, Mich. 
Lynn, J. T., Detroit, Mich. 
Malley, P. O., Aurora, Ills. 
McDonald, W., Albany, N. Y. 
Miller, A. S., L. I. City, N.Y. 
Miller, W. N., Cincinnati, O. 
Mitchell, K. M., St. Joseph, Mo. 
Murdock, G. T., Elkhart, Ind. 
Murdock, J. W., Ottawa, Ills. 
Odiorne, W. H., Springfield, Ills. 
Penn, J., Washington C. H., O. 
Perkins, B. W., South Bend, Ind.- 
Powell, W. E., Logansport, Ind. 
Pratt, E. G., Des Moines, Iowa. 
Ramsdell, G. G., Phila., Pa. 
Russell, J. T., Jr., Selma, Ala. 
Salter, J., Covington, Ky. 
Sellers, W. B., Covington, Ky. 
Shelton, F. H., Chicago, Ils. 
Small, J. C., Aurora, Ind. 
Somerville, J., Indianapolis, Ind. 
Steinwedell, W., Quincy, Ills. 
Stacey, J. F., Nashville, Tenn. 
Sperry, H. L., Nashville, Tenn. 
Tayler, G. H., Warren, O. 
Thompson, G. T., N. Y. City. 
Thwing, O. O., St. Louis, Mo. 
Walbridge, H. D., Grand Rapids, 
Mich. 
Warmington, D. R., Cleveland, O. 
Whysall, G. H., Dayton, O. 
Wilkiemeyer, H., Evansville, Ind. 


Baxter, I. C., Detroit, Mich. 
Barret, A. H., Louisville, Ky. 
Beal, W. R., New York City. 
Bates, T. A., Portsmouth, O. 
Blodget, C. W., Brooklyn, N.Y. 
Brown, J. S., Danville, Ky. 
Buck, E. H., Vincennes, Ind. 
Chollar, B. E., St. Louis, Mo. 
Copley, I. C., Aurora, Ills. 
Corscot, J., Madison, Wis. 
Cowdery, E. G., Milwaukee, Wis. 
Cowdery, R. E.. Topeka, Kas. 
Cressler, A. D., Fort Wayne, Ind. 
Doan, F. M., Jacksonville, Ills. 
Douglas, H.W., Ann Arbor, Mich. 
Dunbar, J. W., New Albany, Ind. 
Dixon, J. A., East Orange, N. J. 
Eaton, W. M., Jackson, Mich. 
Egner, F., Norfolk, Va. 

Evans, C. H., Chicago, Ills. 
Faben, C. R., Jr., Toledo, O. 
Ferrier, J., Columbus, Ga. 
Finnegan, A., St. Louis, Mo. 
Forbes, J., Chattanooga, Tenn. 
Forstall, A. E., Montclair, N. J. 
Freese, F. W., La Porte, Ind. 
Fullerton, G., Jr , Buffalo, N. Y. 
Glass, S. J., Milwaukee, Wis. 
Greenough, M. S., Cleveland, O. 
Hauck, A. L., Cincinnati, O. 
Hill, W. H., Erie, Pa. 
Highlands, S.-M., Clinton, Iowa. 
Jenkins. E. H., Covington, Ky. 
Jones, T. C., Delaware, O. 
Keenan, N. G., Cincinnati, O. 
Keller, C. M., Columbus, Ind. 





you what you deserve—continued success and prosperity. 


Knight, C. S., Fort Wayne, Ind. 
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Associate. 

Morava, W.., 3, along, | Ills. 
Mordue, T. N., Ci ty. 
Persons, F. R., Toledo, ; 
Randle, C. H. Chicago, Ills. 
Ranshaw, H., "Cincinnati, O. 
Roots, D. T., ‘Connersville, Ind. 
Roper, G. D., Rockford, Ills. 
Russell, D. R., St. Louis, Mo. 
Rue, G. Wa, Chic , Ills. 
Stacey, . E., Cincinnati, oO. 
Stacey, , Cincinnati, O. 
Stout TI Hamilton, O. 
Tarvin, R. J.; Cincinnati, O. 
Van Wie, E. oe Detroit, Mich. 
Waugh, F. K. , Chieago, Tils: 
Maneser, J. H., Roy ersford, Pa. Whir e, J. J., Chicago, Ills. 
Mcllhenny, . Philadelphia, Pa. Wickham, St. Louis, Mo. 


On motion of Mr. A. 8. Miller, the convention was declared ad- 
journed. . 


Birch, T. H., Cincinnati, O. 
Bredel, F F., Milwaukee, Wis. 
Brown, E. C., New York Cit 
Collins, D. J., Philadelphia, Pa. 
a i Be Louis, Mo. 

Eaton, A . B., Chicago, Ills. 
Bilbeck, A. B., Philadelphia, Pa. 
Ellsworth, F. O., ag Ills. 
Green, J., St. Lou uis, 
Guldlin, o.n Ni; ue Wayne, Ind. 

arper, wt lls. 
Hayward, 3. F., N.Y. City. 
Henderson, E. H. , Pittsburgh, Pa. 
Jacobs, C. H., Detroit, Mich. 
Kahn, L., Hamilton, O. 








{Prepared for the Journa..] 


Locating, Determining and Laying of Street Mains and 
the Distribution of Gas.—No. VII. 


By Mr. J. P. Gru. 


The following plate (No. 8) and calculations will show the average 
pressures and how they are obtained : 
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Pilate No. 8.—Average Pressures. 


-0000003 x (47,500) x 5,300 
.93 
requiring a 24-inch pipe from C to C’. 
-0000003 x (47,500)? x 900 
7,962,624 
-93 — .08 = .85 inch, the pressure at C’. 
-0000003 x (8,000)? x 5,300 
-93 
requiring a 12-inch pipe from B to B’. 
-0000003 x (8,000)? x 900 
248,832 
-93 — .07 = .86 inch, the pressure at B’. 
-0000003 x (4,500)? x 5,300 
93 
requiring a 10-inch pipe from D to D’. 


D'= 





= 3,857,460 ; 


{= = .08 inch. 








D5 = = 109,419, 


fx = .07 inch. 





Dt = 





= 34,621, 


0000008 x (4,500)* x 900 
100,000 
.93 — .05 = .88 inch, the pressure at D’. 
.88 +.85 +.85 +.86 
4 
-0000008 x (34,000)? x 4,400 
.86 
requiring a 20-inch pipe between C’ and C”’. 
-0000008 x (34,000)? x 2,300 
3,200,000 
.86 — .25 = .61 inch, the pressure at C”. 
-0000003 x (4,500)? x 4,400 
86 
requiring an 8-inch pipe between B’ and B”. 
-0000003 x (4,500)? x 2,300 
32,768 
.86 — .43 = .43 ineh, the pressure at B”. 
.0000003 x (3,000) x 4,400 
.86 
requiring an 8-inch pipe between D’ and D”. 
-0000003 x (3,000)? x 2,300 
32,768 
.86 — .19 = .67 inch, the pressure at D”. 
.67 + .61 + .61 + .43 os inoh. 
4 
.0000003 x (13,000) x 2,100 
.58 
requiring a 12-inch pipe from C” to C’”. 
.0000003 x (13,000)? x 2,100 
248,832 
.58 — .43 = .15 inch, the pressure at C’”’. 


ts; = .05 inch. 





The average pressure will be - = :86 inch. 





DS a 





= 1,774,326, 


f= = .25 inch. 





Ds= 





= 31,081, 


f= = .43 inch. 








D§ = = 13,814, 


f= = .19 inch. 








The average pressure will be 


Dp = 





= 183,569, 





{<= = .43 inch. 


-0000063 x (1,500)* x 2,100 
.58 
requiring a 6-inch pipe from B” to B’”’. 
0000003 x (1,500)? x 2,100 
7,776 
.58 — .18 = .40 inch, the pressure at B’”’. 





D' = = 2,444, 


f=- = .18 inch. 





.0000003 x (1,000)? x 2,100 
.58 
requiring a 6-inch pipe from D” to D’”’. 
.0000003 x (1,000)? x 2,100 
7,776 
.58 — .08 = .50 inch, the pressure at D’”. 


-50 + .15 + .15 + .40 
4 


D' = 





= 1,086, 





f= = -08 inch. 





The average pressure will be = .30 inch. 

The difference in the pressures, as found on the lines running east 
and west, is owing to the next larger diameter, as usually made and 
used, being taken instead of the exact 5th root of the answer obtained in 
the equation for finding D'. 

It now remains to ascertain the sizes and resulting pressures of the 
several district pipes running east and west, and at right angles to the 
main supply pipe from C to C’”. 

It has been previously shown, that there are three lines of pipes, with 
the quantities of gas delivered by each, in districts Nos. (1), (2), (8) and 
(4), and the mean pressure under which they operate, viz., a ; en 


.89 inch. 


District No. (5), there are 8 lines of pipes each delivering 


“ 


(6), 8 


“e 


(7), 
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2,000 Per hour. 

District No, (8), there are 8 lines of pipes each delivering —e 250 
“ (9), “ ” 6s “s “ = 215 
tte Mc " 2 is = 1,000 
re One ee . ” om = 860 
a hs ee “ m= 1s 


The unit figure being either 5 or 0. 

The average working pressures (see Plate No. 8) are, .89 inch for 
districts Nos. (1), (2), (3) and (4), .72 inch for districts Nos. (5), (6), (7) 
and (8) and .44 inch for districts Nos. (9), (10), (11) and (12). With 
these data the calculations are readily made. 
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Plate No. 9.—District Pipes—Average Pressures. 


E.gosy. D 


It will be noticed that the districts are supposed at first to be discon- 
nected at the lines running from B to B’”’ and from D to D’””’, because 
in practice they sometimes are, not as in the plate on parallel lines, but 
on diverging lines, as will be considered hereafter. The pressures are 
taken from Plate 8, and are the mean pressures of the averages in that 
p'ate. 

(See Plates Nos. 9 and 9a.) 

2 
District No. (1), D' = 9 essed er = 





= 415, 


requiring 4-inch pipes. 
POR .0000003 x (1,170)* x 900 
1,024 
.89 — .36 = .53 inch, the pressure at the ends of the three lines of pipe. 
.0000003 x (2,670)? x 1,800 
.89 


= .36 inch. 





District No. (2), D' = 





= 4,325, 


requiring 6-inch pipes. 
t= -0000003 x (2,670)? x 1,800 
7,776 
.89 — .50 = .39 inch, the pressure at the ends of the three lines of pipe. 
.0000003 x (1,830)? x 1,700 
.89 


= .50 inch. 








District No. (3), D'= = 1,919, 


requiring 6-inch pipes. 
f= -0000003 x (1,830)? x 1,700 
7.776 
.89 — .22 = .67 inch, the pressure at the ends of the three lines of pipe. 


= .22 inch. 











District No. (4), D'= 


requiring 3 inch pipes. 
f= 


.0000003 x (500)? x 900 


-9000003 x (500)? x 900 
89 





= 76, 


= .27 inch. 





243 


.89 — .27 = .62 inch, the pressure at the ends of the 3 lines of pipe. 


District No. (5), D’ = 


requiring 3-inch pipes. 
f= 


-0000003 x (375)? x 900 _ 


.0000008 x (375)* x 900_ 
.72 is 





53, 


-16 inch. 





243 


.72 — .16 = .56 inch, the pressure at the ends of the 8 lines of pipe. 


.0000003 x (1,500)? x 1,800_ 

















District No. (6), D’ = 79 = 1,687, 
requiring 6-inch pipes. 
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Plate No. 9a. 


x (1,500)? x 1,800 





f= 


7,776 = .16 inch. 


.72 — .16 = .56 inch, the pressure at the ends of the 8 lines of pipe. 


District No. (7), D' = 


requiring 4-inch pipes. 
re .0000003 


.0000003 x (1,125)? x 1,700 
-72 





= 897, 


2 
x (1,125)? x 1, 700 _ 63 inch. 





1,024 


.72 — .63 = .09 inch, the pressure at the ends of the 8 lines of pipe. 


District No. (8), D® = 


requiring 3-inch pipes. 
f= 


.0000003 x (250)? x 900 _ 


-000000E x (250)? x $00 


72 —e 





= .07 inch. 





243 


.72 — .07 = .65 inch, the pressure at the ends of the 8 lines of pipe. 


District No. (9), D' = 


requiring 3-inch pipes. 
f=- 


0000003 x (215)* x 900 


-0000003 x (215)* x 900 
44 





= 28, 


= .05 inch. 





243 


44 — .05 = .39 inch, the pressure at the ends of the 7 lines of pipe. 


District No. (10), D® = 


requiring 6-inch pipes. 


.0000003 x (1,000)? x 1,800 
44 





= 1,227, 
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0000003 x (1,000)? x 1,800 _ 07 inch 
7,76 = .07 inch. 


.44 — .07 = .37 inch, the pressure at the ends of the 7 lines of pipes. 
.0000003 x (860)? x 1,700 _ 
.44 si 


f= 





District No. (11) D® = 857. 





requiring 4-inch pipes. 


-0000003 x (860)* x 1,700 ‘ 
1,024 = .37 inch. 


.44 — .37 = .07 inch, the pressures at the ends of the 7 lines of pipe 


District No. (12) D* = -0000003 x = x 900 _ 


f= 








18, 


requiring 3-inch pipes. 
2 
fue aa BO. 08 inch. 

.44 — .02 = .42 inch, the pressures at the ends of the 7 lines of pipe. 

The districts may be divided into two (or more) sections, as has been 
previously done ; but that is not necessary for the purpose of this esti- 
mate, because the terminal pipes are 3 inches, except in district No. (1). 

The sizes, and consequent pressures of the district pipes, will now be 
estimated on the hypothesis that there is only one main supply pipe 
from C to C’”’, ax per Plaie No. 7» The number of lines of pipe, the 
lengths, the quantities of gas discharged in the respective districts will 
be exactly the same as heretofore. As there are, however, no main 
supply pipes between B and B’” and D and D’”, the pipes in the direc- 
tion of C to A will be continuous, havinz a length of 2,700 yards, which 


will be divided into two lengths of 1,800 and 900 yards, delivering the 
same quantities in each district as before. The pipes in the direction of 
C to E will also be continuous, having a length of 2,600 yards, which 
will be divided into two lengths of 1,700 and 900 yards, delivering the 
same quantities in each district as before. 


[To be Continued.] 











ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
——S—=| 
THE following letter explains itself : 
NORFOLK, VA., June 3d, 1897. 
To the Editors American Gas Lacut JourNaL : Some of. your read- 
ers, judging from my correspondence, seem to think that the system of 
inclined retorts is confined to only a few works. Permit me, therefore, 
to give the following statistics. Besides the works mentioned on page 
803, Vol. LXV. (issue of the Journat, Nov. 23d, 1896), as using such 
retorts in England, to which others have since been added, there are 
either in use, or in course of erection on the Continent, at this date, 
benches containing all told 2,835 retorts, viz.: 
No. Benches. No. Retorts. 
126 
81 
162 
45 
Fredericksberg (Copenhagen) 153 
Trieste 54 
Malaga 9 
Berlin (English works) 234 
** (municipal works) 261 
Geneva 63 


27 
Vienna (new municipal works).... 180 1,620 
Herein are not included the old benches at the Imperial Continental 
Company’s works, at Vienna ; the Rheims works ; the 12 benches of 
9’s at Cassel ; and several at Stettin. For the above information the 
subscriber is partly indebted to Mr. Emil Merz, Manager of the Cassel 
Water, Gas and Electric Works, and partly to personal observation 
made recently on the spot. Yours respectfully, FrepERICK Eanyer. 


g. 
ri 





THE committee of the local government of Lowell, Mass. (Alds. Cos- 
grove and Hooper and Councilmen Libby, Pendergast and Taylor), ap- 
poiuted to consider the petition of B. D. O’Connell and others, that the 
city engage in the supply of gas and electricity on public account, hav- 
ing heard arguments for and against the proposition, determined to 
give the petitioners leave to withdraw. ° 





THE output of gas during the month of May by the Companies in the 
Bay State Gas Company, of Massachusetts, is returned at 168,451,000 
cubic feet, as against 165,606,000 cubic feet for May, 1896, an increase 
of 2,485,000 cubic feet, or 1.71 per cent. 





At the annual meeting of the Pawtucket (R. I.) Gas Company the 
reports submitted, which disclosed a satisfactory year’s business, were 





adopted without debate. The Directors elected were : James G. Fales, 
Hezekiah Conant, Edwin A. Perrin, Stephen A. Jenks, Olney Arnold, 
Lyman M. Darling, Darius L. Goff, Jonathan Chace, Eben N. Little- 
field and Fred. W. Eaton, The Directors will meet to day to perfect 
organization. 





THE offices of the official gas inspector for Kansas City, Mo., are to 
be located in the City Hall. 





THE proprietors of the Coatesville (Pa.) Gas Company have notified 
the consumers that ‘‘on and after July 1st the minimum charge for gas 
consumed will be 50 cents per month.” 





Apvicss from Albany, N. Y., are to the effect that Attorney General 
Hancock has denied the application of Rosewell W. Keene and others 
to commence an action againgt the Newtown (L. I.) Gas Company to 
vacate its charter and to remove its directors from office. The ground 
for the application was that the Company failed to file annual reports, 
as required by Section 30 of the stock corporation law. The Attorney 
General, in his opinion, says that only about 10 per cent. of the stock 
corporations file annual ieports; that the statute is enacted for the 
benefit of creditors, and, in substance, that it would be an abuse of dis- 
cretion to commence action for dissolution upon complaints of this 
nature. As to the complaint that the officials of the town of * ewtown 
have made contracts with the Company, the Attorney General holds 
that the proper remedy is a taxpayer's action. 





THE Berlin Iron Rridge Company, of East Berlin, Conn., is erecting 
anew roof for the power station of the Scranton (Pa.) Illuminating, 
Heat and Power Company. The building is 42 feet wide and 195 feet 
long, divided into sections—a boiler room and an engine room. The 
framework of the roof construction is of steel, and absolutely fireproof. 
In this determination the Scranton Company aims to secure a substan- 
tial and fireproof building to replace the structure recently destroyed 
by fire. 





A CORRESPONDENT at Pittsburgh, Pa., writing to the JOURNAL under 
date of the 5th inst., says: ‘The deal transferring the property and 
franchises of the McKeesport (Pa.).Gas Company to the United Gas 
and Coke Company, of Giassport, Pa., was practically completed on 
the 2d inst., when W. E. Harrison, the only remaining Director in the 
old interest, resigned, anc was succeeded by Senator William Flinn. 
The reported price paid was $200 per share, and it is further suggested 
that the selling rate will be reduced to 75 cents per 1,000 cubic feet. 





‘*M. A. S.,” in a note from Williamstown, Mass., under date of the 
4th inst.. says : ‘‘ Williamstown is to have its streets lighted with g. s. 
There was an exciting debate in the town meeting at which thelighting 
proposition was discussed. Many of the voters were in favor of elec- 
tricity, but in the end the gas men carried the day. Lamps to the num- 
ber of 100 will be putin at once.” Our current advertising columns 
contain an advertisement inserted at the instance of the Rev. Theodore 
Sedgwick, Chairman of the Village Improvement Society, of Williams- 
town, inquiring for 100 second hand gas lamps and posts. 





THE Chicago Times Herald says the local understanding is that Mr. 
C. K. G. Billings will be elected President of the consolidated Chicago 
gas companies, after reorganization of the properties is effected under 
the measure permitting such consolidation recently passed by the 
Illinois Legislature. Mr. Robert T. Lincoln, who is now generally 
understood to be the presiding genius of the separate ‘‘though united ” 
companies, will retire; for on that consolidation the occasion which 
called for the selection of Mr. Lincoln will no longer exist. The ad- 
journed meetings of the separate companies have been again put over, 
this time to July 6th, about which date the new gas measures will be- 
come operative. 





Tae following circular to the shareholders of the Mutual Gas Light 
Company, of Buffalo, N.Y., details the plan under which the consoli- 
dation of the straight gas interests of that city is to be perfected : ‘‘ A 
formal notice was sent to you, under date of May 6th, calling a special 
meeting of the stockholders to be held on May 29, 1897, ‘at 11 o’clock 


A.M., at the office of the Company for the purpose of voting upon a 


proposition to increase the capital stock of the Company from $750,000 
to $3,000,000. This meeting has since been adjourned to June 10, 1897, 
at1l1a.m. The stockholders will also be requested to consent in writ- 
ing, to an issue of mortgage bonds, to the amount of $3,000,000; the 
bonds to be 20-year, 5 per cent. gold bonds, secured by a mortgage on 
all the property and plant of this Company, now owned or hereafter 


acquired. Of these bonds, $750,000 will be used to provide funds to take 
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up and pay off a scrip dividend of $750,000 recently declared by this 
Company to its shareholders, and which is payable, as stated in the 
resolution of May 1, 1897, a copy of which has been sent to you, and 
the stockholders having or being entitled to this scrip dividend will be 
given the first privilege of taking these bonds in exchange therefor, in 
even amounts of $1,000. The remainder of the bonds, and all of the 
additional stock proposed to be issued, will be used to purchase the 
property and plants of the Buffalo Gas Light Company and the Citi- 
zens’ Gas Company, of Buffalo, under agreements which have been 
negotiated with the officers of these companies, subject to the approval 
of the stockholders, as required by law. The Directors and officers of 
your Company have given much thought and care to these proposed 
purchases and heartily commend them to you, and urge you totake such 
action by authorizing the necessary issues of stock and bonds as will 
enable the plan to be carried out. They belive that these properties are 
offered to us for purchase at a fair price and that this great increase of 
our plant will enable us to produce better gas and sell it more cheaply 
than has ever been possible in Buffalo under previous conditions. The 
mortgage will, of course, cover the properties of the other two Com- 
panies so to be acquired and which are to be transferred to us free from 
all liens, charges or debts ; and all debts of each of the Companies ex- 
isting January 1, 1897, are to be paid by them prior to the transfer.” 





E1GuT-HOUR shifts have been inaugurated in the generating depart- 
ment of the city gas works, Wheeling, W. Va. 





Tue Common Council of Newport News, Va., has passed the ordi- 
nance granting the franchise for a gas works at that point to the pro- 
jectors of Newport News Gas Company, the interested parties being 
residents of Richmond, Va. The Company was required to deposit a 
certified check for $5,000 as a guarantee that work on the plant should 
be begun in 90 days and completed in 6 months thereafter, failing which 
the named sum should be declared forfeited to the city. 





At the annual meeting of the Detroit Gas Company the following 
officers were elected : Directors, W. A. Wells, W. C. McMillan, John 
C. Donnelly, D. M. Ferry, C. P. Huntington, T. H. Hubbard, John 
Byrne, Camille Weidenfeld, 8. Green, Frank P. Smith and E. T. 
Lynch ; President, E. T. Lynch; Secretary and Treasurer, M. W. 
O’Brien ; Manager, F. P. Byrne: Superintendent and Engineer, I. C. 
Baxter ; Superintendent of Distribution, Jas. T. Lynn. It was deter- 
mined to lay several miles of mains this summer. 





Messrs. Rosert Carns, H. E. Robertson, C. F. Robertson, Marcus 
I. Brock and Charles V. Quick, will apply to Governor Hastings, of 
Pennsylvania, for a charter for the Ridley Gas Company, the promot- 
ers of which propose to supply gas in the boroughs of Ridley Park, 
Prospect Park, Norwood, Glenolden and Sharon Hill. These boroughs 
are handsome residential suburban districts, on the Philadelphia, Wil- 
mington and Baltimore Railroad, at a point about 10 miles southwest of 
Philadelphia. From our point of view, a gas works in the locality pro- 
posed should prove a profitable venture. 





AccorDING to Gas Inspector Meeds, the average candle power of the 
gas supplied by the Minneapolis (Minn.) Gas Company during the 
month of May was 24.99. 





At the annual meeting of the Port Hope (Ont.) Gas Company, the 
old officers were re-elected. The annual report of President Smart, 
which was adopted, was as follows: ‘‘The more general use of the 
Auer or incandescent gas lamp has somewhat reduced our sales for 
lighting purposes, giving as it does double the light for the same quan- 
tity of gas consumed, thereby cheapening to our customers their cost 
of lighting, with the further advantage that it gives a clear, steady 
flame. This shrinkage of output, however, we are happy to say has 
been more than made up by our increased sales of gas for cooking and 
fuel, as our total sales are 65,800 feet more than those of the previous 
year, and has warranted us in declaring for the past year a dividend of 
3 per cent. on the capital stock, payable June Ist. We have relaid the 
slate on the last half of our gas house; the west portion having been 
done four years ago, it is now all in good condition. We also last 
summer extended our mains to the new canning company’s buildings 
under contract for five years for their gas supply and the soldering of 
their cans, From our customers who have in use gas cookers, 


we have not had a single complaint against our gas bills ; our lady 
friends appreciate a good thing when they have it. Gas stoves give out 
very little heat in the kitchen. A match lights them. They are imme- 
diately ready for use. There is no dust, no coal to carry in, no ashes to 








remove. The flame in a gas stove is composed of 1 part illuminating 
gas and 6 parts air; hence the intense heat, and thus while burning 
7,000 feet of atmospheric or fuel gas, the expense is for 1,000 feet of 
illuminating gas only. Formerly many persons thought that food so 
cooked was, or might be, in some way affected by the gas. Nothing is 
farther from the truth, or gas would not be used in hospitals, as it now 
is quite largely. This fact, and the recommendation of this mode of 
cooking by the leading medical journal, the Lancet, are surely suffi- 
cient evidence to prove the value of gas for cooking.” 





THE Board of Gas and Electric Light Commissioners were not unani- 
mous in their findings resulting from their investigation of the disastrous 
explosion of gas that occurred at Tremont and Boylston streets, Boston, 
on March 4th, 1897. We have not received the full text of the reports, 
but submit the following abstracts of same that appeared in the Boston 
Transcript for June 7th. Commissioners Barker and Schaff sign the 
majority report, which concludes as follows : 


**Tn the light of the event itself, this explosion might have been 
averted if any one of the following things had been done. 

‘* First, if reasonable provision for ventilating such spaces had been 
required by the contract or by the instructions of the engineers of the 
Commission or by the act of the contractors. 

‘“*Second, if the contractor had employed a capable and reliable 
watchman, when work was not going on, who would probably have 
passed over this bridge at some time during the two hours which elapsed 
after the gas was first noticed, and would have notified the Gas Com- 
pany. 

‘* Third, if the police officer had exercised reasonable diligence in 
notifying the Gas Company after he had knowledge of the leak. 

‘* Fourth, if reasonable skill and activity had been applied in the 
management of the jobbing department of the Gas Company, so that 
one of its jobbers had been sent with reasonable promptness on the 
complaint from the Masonic Temple or upon the later complaint received 
from the police officer. 

‘*The order does not require and the Board has not undertaken a de- 
termination of the legal liability of any of the parties interested, but 
rather after such study of the testimony as was possible in the time 
available to deduce therefrom such facts and conclusions as in the light 
of the event itself seem most important for future consideration.” 

In the report the Board finds: ‘‘ That the explosion was due to the 
ignition of a mixture of illuminating gas and air confined in the space 
between the subway and the bridge by a spark from the electric cur- 
rent of the West End Street Railway Company, and that the gas came 
from one or more breaks of the pipes of the Boston Gas Light Company 
within the excavation. 

‘*That the first of said breaks occurred at or shortly before 9 o’clock 
of the furenoon of that day, and that such fracture was probably the 
result of a constant jar or a succession of slight blows continued for 
several months, caused by the passage of the electric cars over the 
bridge and transmitted through certain bridge timbers to a point nearly 
above this pipe, outside the excavation, and thence from the earth tothe 
pipe. 

‘** That except as to the defects noted the pipes were of the kind and 
quality usually employed by the Gas Companies, and that neither the 
Gas Company, the contractor nor the Transit Commission knew or had 
reason to know of the existence of the defects, and that there was 
nothing in the appearance or the mere age of the pipes which demanded 
of them any greater care than is usually required for pipes exposed 
when excavations are in progress. 

‘*That the bridge was properly constructed, and that no part of it 
rested upon or interfered with the proper support of the pipes, and that 
the gas pipes were properly supported at all times after the earth was 
removed from around them. 

‘*That the police officer at this crossing neglected for more than an 
hour and a half after he began to notice the escape of gas to notify the 
Company of the leak, although he was at that intersection almost con- 
tinually, and was almost continuously annoyed by the odor of gas. 

‘*That the Construction Company did not carry out a system of 
regular inspection of the structures when work was not going on, and 
that the supports of the bridge were not visited or inspected by any of 
the principal foremen of the Construction Company during the four 
days previous to the explosion, although by the terms of the contract, 
watchmen, red lights, etc., were required for the protection of life and 
property. 

‘*That the Gas Company had a sufficient force of experienced and 
skilful jobbers to care for all the leaks that could reasonably be expected 
to occur, and that it had a sufficient number of such employees on the 
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day of the explosion to care for this leak and others, but that it failed to 
do so because of an inexcusable lack of discipline and lack of reasonable 
skill and attention to the management of said jobbing department and 
the employees who composed it. 

“That from the inception of this great undertaking the responsible 
management of the Boston Gas Light Company failed to render to the 
conduct of the work that degree of cordial co-operation and assistance 
which its gratuitous privileges in the streets and its peculiar knowledge 
of the dangers to be encountered reasonably demanded ; and as a dis- 
tinct part of its attitude wholly failed to impress upon the (company’s 
subordinates the peril to life and property which might result from any 
lack of the most assiduous attention. 

“That if more emphatic instructions to complaints of leaks which 
were to be expected along the line of the subway had been given, the 
two complaints received from the corner of Boylston and Tremont 
streets would have been more promptly attended to, and it is reasonable 
to believe that the foreman of the main department would have given 
to the escape of gas which he noticed when passing the bridge his imme- 
diate and personal attention.” 

In the minority report Commissioner Gifford says: ‘‘I regret that I 
am compelled to differ from my colleagues as to their findings wherein 
the weight of the same tends to implicate the Construction Company 
beyond whi t I feel is justice to them. As I look at it, there can be no 
division of interest and responsibility as between that Company and the 
Transit Commission. The contract made by the Transit Commission 
with the Construction Company required certain safeguards to be 
thrown about this work for additional protection to life and property. 
If the Construction Company failed to comply with that ‘contract in 
any respect it was the duty of the Transit Commission to see that it was 
fully carried out.” 

In support of his belief that the Transit Commission is equally re- 
sponsible with the Construction Company, Commissioner Gifford 
points out that a part of the bridge was dangerously near the offset of 
the 6-inch gas pipe. He believes the construction of the bridge was 
so irregular, and its supports so frequently changed, owing to the 
character of the work, that it is a reasonable conclusion that the strain 
_ and jar caused by the thousands of electric cars which daily passed over 
the bridge brought the bridge and the 6-inch pipe in contact. 

In respect to the responsibility of the Gas Company, Mr. Gifford 
says: ‘They not only refused to relocate their pipes as the subway act 
required, but practically abandoned the care of them to the Transit 
Commission and the Construction Company. The wisdom of such a 
policy is very doubtful. They knew the article they dealt in was not 
only dangerous to life and property, but a constant menace to thesame 
during the whole period of this construction. The Edison Company 
was nearer a factor in this investigation than the report goes to show. 
Had it not been for the small length of pipe burned out and the direct 
testimony given as to the record shown by the sensitive automatic in 
dicator at their office, this Company might have been in a very differ- 
ent position as to the findings in this report. That a gas of such 
quality and in such quantities can be generated by their underground 
construction as to produce this explosion was clearly demonstrated. 
* * * From the testimony offered it is absolutely impossible to state 
the direct cause of this explosion and loss of life, but the impression on 
my mind was that lack of constant care on the part of all parties in in- 
terest was possibly the cause.”” 

The report was tabled by the Senate and ordered printed. 








The Automatic Ignition of Gas. 


——a—_—_ 


In commenting on this subject the Journal of Gas Lighting says 
that devices of various kinds for automatically lighting gas burners 
have been introduced from time to time; and in a recent number of the 
Journal fiir Gasbeleuchtung, the Chemist of the Berlin Gas Works, 
Herr H. Drehschmidt, has described the more successful of them. He 
begins by pointing out that the facility with which an electric lamp is 
ignited and extinguished has been one of the most prominent advantages 
of electricity over gas for lighting purposes ; and he says the stress of 
competition has compelled attention to appliances for placing gas on an 
equality with electricity in this respect. It is probable that electricity 
will eventually come to the aid of gas; but the electrical devices for 
igniting gas automatically have so far been either large and ugly, or 
else complicated, and therefore unreliable. Other appliances are at 
present simpler and cheaper. 

In the apparatus devised by Duke, he took advantage of the well 
known property possessed by platinum sponge, of glowing in a current 





of hydrogen and air. Cog] gas contains as great a volume of other 
constituents as of hydrogen ; but these do not excite the sponge. In a 
mixture of hydrogen and air, the sponge glows with sufficient intensity 
to ignite the gas ; but it does not ignite a mixture of coal gas and air. 
Rosenfeld showed, however, that coal gas and air caused the sponge to 
glow to a certain extent, gnd that a platinum wire attached to the sponge 
could be thus warmed. It was then raised to incandescence by the gas- 
eous mixture, which it ignited. Rosenfeld's discovery was comparatively 
useless, because the sponge was found to become dense and inactive by 
repeated use. Duke, however, made a preparation of platinum to which 
this objection did rot apply. He saturated meerschaum or similar 
porous material with a solution of platinum chloride, and dried it in a 
stream of hydrogen or coal gas at a temperature not exceeding 212° F. 
The platinum was thus reduced and deposited in a very finely divided 
condition on the material. It may be parenthetically remarked that 
platinized pumice, similarly prepared by the reduction of platinum 
perchloride, is well known in this country by users of Harcourt’s 
method of estimating sulphur in gas. Porous material thus coated with 
platinum, used in conjunction with a projecting thin platinum wire, 
made avery durable and efficient appliance for automatically igniting a 
flat flame burner as soon as the gas tap wasturned on. A little care 
was needed in attaching the appliance to the burner in such a position 
that it was exposed to the mixture of gas and air; and consequently 
eareful handling was necessary to prevent derangement. But with 
moderate attention, this appliance remained operative for a long period. 
Ammonia and sulphureted hydrogen and vapors of carbon disulphide 
temporarily destroyed its activity. 

The appliance was not soreadily adapted toincandescent gas burners, 
and the first attempts to utilize it were unsuccessful. If it was sus- 
pended from the rim of the chimney, or attached to the top of the 
mantle fork so that it was immediately above the mantle, it was sub- 
jected to the action of the hot gases from the flame, and was injured 
thereby. If placed above a pilot jet at the side of the mantle, some 
means of extinguishing the jet as soon as the burner was lighted was 
needed; and a tap which provided for this required in practice such 
careful manipulation that its general employment was out of the ques- 
tion. It was essential to success that a simple turn of a tap should 
complete the operation ; and the patent taken out by the Greek Canel- 
lopoulos, which has been acquired by a company in Berlin, first de- 
scribed a means of accomplishing this result. According to the specifi- 
cation, an abstract of which recently appeared in the Journal, the 
flame of the burner heats a solid, liquid, or gaseous body in such a man- 
ner that the supply to the pilot jet is thereby automatically cut off so 
long as the burner itself ‘is in use. One method of achieving the 
object of the inventor was to take advantage of the expansion of a con- 
fined volume of air in a tubular chamber set upnear the mantle. The 
lower end of the tube was sealed by mercury, and the expansion of 
the confined air by the heat of the burner-flame forced the mercury up 
the small gas pipe which fed the pilot jet, and thus cut off the flow to 
the latter. The supply to both burner and jet was controlled by one 
tap, and therefore on opening the latter the gas flowed to both simul- 
taneously. The pilot jet was ignited by means of Duke’s device, as 
descri for flat flame burners; but before the flame could be com- 
municated to the burner, a considerable quantity of gas had flowed out, 
and formed an explosive mixture within the chimney. The ignition of 
this mixture by the pilot jet injured the mantle. 

It was therefore necessary that the gas should only begin to flow to 
the burner after the pilot jet was already ignited by means of Duke's 
appliance. The firm of Ludwig Loewe & Co. made an improved appa- 
ratus, also depending on the vag le of expansion as set out in the 
patent of Canellopoulos. They, however, used a platinum wire in 
place of confined air as the expanding body. The platinum wire was 
suspended from a hook alongside the mantle, and adjacent to the flame 
of the pilot jet. Its lower end supported one end of a lever, the other 
end of which was attached to the pve of a 2-way valve on the gas 
pipe. When the wire was cold and taut, the plug was held so that it 
closed the way to the burner, and left open that to the pilot jet. If 
then the gas tap was opened, the gas only flowed to the pilot jet, and 
was there ignited by Duke’s device. Then the heat of the flame of the 
jet slightly expanded the platinum wire, and thus the way to the burner 
was sfigh y opened. The gas which then flowed from the burner ignit- 
ed from the flash light, and the heat of the burner flame further ex- 

nded the wire. The way to the burner was thus opened to its full 

re, while that to the jet was completely closed, and the light extin- 
guished. This appliance, of course, depends for Pog ignition on 
the proper action of the platinized meerschaum and the platinum wire 
as used by Duke ; and it therefore fails with oil gas or other gas that 
contains little free hydrogen. ; 

After the extinction of the burner, a short time must elapse before 
re-ignition is attempted, as it is essential that the platinum w.re which 
operates the valve should be cold when the gas is first turned on. On 
account of the slow flow from the pilot jet, the disiance from the tap to 
the burner or burners supplied should not be more than about 25 
feet. If itis more, the interval of time between turning on the tap and 
ignition is very t. One tap may control several burners provided 
each is fitted With the device for automatic ignition. 
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The Market for Gas Securities. 





The feature of the week in city gas shares 
was the upward movement in Equitable, which 
advanced to 220 bid, on very light offerings. 
Holders of this security are very bullish about 
it, and the prediction is confidently made that 
before the summer is over original Equitable 
stock will readily command 250. New York 
and East River securities are also strong, as are 
Standards. In fact, everything on the list felt 
the impulse of increasing inquiry, with Con- 
solidated showing perhaps the least animation. 
The opening price for the latter to-day (Friday) 
was 161 to 162. That these shares are so slug- 
gish is a mystery to us, for the simple fact is 
that in the end (the ‘tend’ meaning the final 
consolidation of the gas interests of the city, 
which is not very far off) they will share the 
heaviest part of the profit. 

The market for out of town shares was buoy- 
ant, a notable movement being that in Bay 
State, which advanced from 8} to 12}, subse- 
quently selling down to 10}, going up to-day to 
114. No mistake can be made in buying this 
stock at anything under 15, for the opposition 
to those who will inevitably dictate the policy 
of the Company grows weaker every day. 

Chicago is steady to strong, and those in the 
know are positive that complete reorganization 
of the various’ Chicago ‘gas properties will be 
effected beforé September Ist. Lacledes have 
shown some animation of late, and at the 
quoted figures the preferred looks like ready 


money. Baltimore Consolidated is steady, 
and Western, of Milwaukee, is in good de- 


mand. The Welsbach Light Company has de- | San Francisco, Cal. 


clared a dividend of 20 per cent., payable the 
25th inst. The transfer a close on Satur- 
day, to be reopened the 9th prox. Rumor has 
it that important mig, neg respecting the 
gas supply of the Jersey City district are 
underway. 





Gas Stocks. 


oo 


Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks. 


35 Wau Sr., New Yorx Crry. 
June 14. 
=~ All communications will receive particular attention. 


2” The follow: quotations are based on the value 
of $100 per hare ® ” 






N. ¥. City Companies, Capital. Par. Bid. Asked. 
Consolidated........2+++++++ $85,480,000 100 161 162 
eR cavccecosseces aeesees 500,000 50 195 - 
Equitable..........ssessees 4,000,000 100 240 

Bonds, 6°8........0++05+ 1,000,000 1,000 105 
“Ist Con. 5’s....... 2,800,000 1,000 114 ‘ 
Metropolitan Bonds ...,.., 658,000 « 2 
Mutual..........0. seoceseese 8,500,000 100 2483 252 

ae * sd dcidecove sees 1,500,000 1,000 106 = 102 
Municipal Bonds............ 750,000. 3 
Northern .......... eoecceces 150,000 50 8 

bo: Se 150,000 1,000 as 98 
New York and East River. 5,000,000 100 63 63% 
Preferred ..... seveeseeee 2,000,000 100 101% 102 
Bonds ist 5’s.........++ + 8,500,000 1,000 lil 12 
“ Ist Con. 5's....... 1,500,000 .. 10434 105% 
Richmond Co., 8. I......... 348,650 50 50 a 
- PG. csces 100,000 1,000 a ee 
Standard.........s0s+-ses002 5,000,000 100 109 110 
Preferred..... socsereeee 5,000,000 100 = 121% 12816 
Bonds, 1st Mortgage, 5’s 1,500,000 1,000 113 116 
Yonkers ..,... eoercccaceces 299,650 50 83130 
Out-of-Town Companies. 
apechiys Union ....++++++++ 15,000,000 100 1064 106% 
“ Bonds (5's) 15 000,000 1,000 11% 113 
Bay State........ seosecee- 15,000,000 501k (‘ats 
™ Income Bonds..... 2,000,000 1,000 35 
Boston United Gas Co,—- 
1s Series 8. F. Trust.... 7,000,000 1,000 80 
2d “ 53 ne 3,000,000 1,000 61 
Buffalo Mutual............ ° 750,000 100 125 os 
* Bonds....... 200,000 1,000 95 100 
Central, San Francisco.... 2,000,000 om 95 AS 
Chicago Gas Co...... inoaead 25,000,000 100 84 80% 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 10354 104 
IIIs dtainecetacake<oce 1,069,000 17% 78x 
ist Mortgage....... sesee 1,085,000 pa a a6 
Consumers. Jersey City.... 2,000,000 100 75 80 
ns Bonds secosessss 600,090 1,000 101 108 
Cincinnati G. & C.Co....... 8,500,000 100 §=662014g +202 
Consumers, Toronto........ 1,600,000 50 184% 187 
Capital, Sacramento........ 500,000 50 as 35 
Bonds (6's)....... Ceecee 150,000 1,000 ais ee 
Consolidated, Baltimore.... 1,000,000 100 55 55 
Mortgage, 6’s........... 3,600,000 10? ©6107% 
Chesapeake, Ist 6's. 1,000,000 ‘eo 
Equitable, Ist 6's. ...... 910,000 
Consolidated, Ist 5°s.... 1,490,000 < 
Detroit .......... dena ceadee 4,000,000 2 ‘hd 
* Con. Bonds.......... 4,312,000 72% «74 
Equitable Gas & Fuel Co., 

Chicago, Bonds.:......... 2,000,000 1,000 ee 101 

Fort Wayne ......... decces 2,000,000 ‘ 81 83 
a | Ee 2,000,000 oo 89 92 
Ps cna citccedtivcien . 750,000 25 a 145 
Indianapolis...... ........+. 2,000,000 a 145 148 
“ Bonds, 6’s...... 2,650,000 si 104 Ss 106 
NE CU ss cncccccenescese 750,000 20 28=—: 180 re 
Lafayette Gas Co., Ind.. 1,000,000 100 84 88 
Bonds ....0000 seeeseeees 1,000,000 1,000 92 % 
ROMNEND sccvsscniccdcccive 2,570,000 50 < 
Laclede, St. Louis .......... 7,500,000 100 24 
i ee + 2,500,000 100 73 ae 
Ee ibe 9,034,400 1,000 98 98% 
Little Falls, N. Y eeccese 50,000 100 100 
WOME accuses bcsidccens 25,000 bs 100 
Montreal, Canada .......... 2,000,000 100 200 F 
Newark,N. J.,GasCo....... 1,000,000 a 93 98 
"eee . 4,000,000 mn 1233 
EE MeO cwccucescccences 1,000,000 Ps) 225 in 
Oakland, Cal. .........ccscces 2,000,000 5% 
¥ Bonds.......++ 750,000 aa 
Peoples Gas Lt. & Coke Co., 
Chicago, Ist Mortgage....  20,100,00 1,000 108 
2d ms «.-. 2,500,000 1,000 104 105 
Peoples, Jersey City....... ‘ 500,000 50 1% 
ie sey & Elec. oF 2,150,000 » a ie 
Consolidated 5's. 8% 9 
100 94 9446 
OL ceee oe 
} ramen 5 's...... ate a an a 
ortgage, 5's 3 
Washington, D. G.1.2.0..2 a 
Western, Milwaukee... 100 or 20 
Bonds, 5's RN . 96 
Wi See eeeeee 3» 200 
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American Meter Co., New York and Philadelphia. essccce OR 
Helme & Mcllhenny, Phila., Pa............. dente diiiulpaa 991 
D. McDonald & Co., Albany, ea vesenne gtvevinweas 991 
Nathaniel Tufts, Boston, Mass.............0++...- eveussou “990 
Maryland Meter and Mfg. Co., Baltimore, Md........ voee 990 
Metric Metal Co., Erie, Pa ..........seseee.s-s cocesesecees OOO 
Keystone Meter Co., Royersford, Pa............+ scccccces 990 
Buhl Stamping Company, Detroit, Mich....... cvcccce WS 
PREPAYMENT METERS. 

American Meter Co.. New York and Philadelphia....... 991 
John J. Griffin & Co., Phila., Pa...... ..sesseseeees ncoeece Se 
D. McDonald & Co., Albany, N. Y..........0+ ecavecscene 991 


Helme & MclIihenny, Phila., Pa......... evactencesce OE 


GAS AND WATER PIPES. 


Ohio Pipe Co., Columbus, Ohio...........00--esee00 cccee 969 
M. J. Drummond, New York City............. eoevscees +» 989 
RB. D. Word & Can Pin Pec cedeccecsccesecsccecses ooo» 986 
Warren Foundry and Machine Co., New York City... 989 


Donaldson Iron Co., Emmaus, Pa... ..csscsceccesseccesses 980 


PIPE CUTTERS. 





The Anderson Pipe Cutter Co., Marlboro, Mass.......... 
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STEAM BLOWER FOR BURNING BREEZE. 
- H. E. Parson, Brooklyn, N. Y......cccceccccccessccveseces O79 


GAS COALS. 
Penn Gas Coal Co., Phila., Pa....cssecccescscsccccesecsess 961 
Perkins & Co., New York City .... ots oa caaaeabanes ee 
Despard Gas Coal Co., Baltimore, Md...........e0..000+. 981 


Berwind-White Coal Mining Co., New York and Phila, - 980 
Althouse & Kennedy, Phila., Pa....cccececese..sseecceces 982 


CANNEL COALS. 


Perkins & Co., New York City 2... .....sccccceccsceccess 980 
Althouse & Kennedy, Phila., Pa......-...ssiececcecereces 981 


GAS ENRICHERS. 


Standard Oi! Co., New York City 
The Sun Oil Co., Pittsburgh, Pa.............. 


COKE. 


Pittsburgh Gas and Coke Co., Pittsburgh, Pa............ 968 


COKE CRUSHER. 


C. M. Keller, Columbus, Ind.... 981 


See e ee eer eneeeeeeeesaseces 


CONVEYING MACHINERY, 
C. W. Hunt Company, N. Y. City 


woo Chspee¥assacdevccses O00 


GAS GAUGES. 


The Bristol Co., Waterbury, Comm.......ccccccesecccccees 969 


GAS GOVERNORS. 


Connelly Iron Sponge and Governor Co., New York City 979 
Isbell-Porter Co., New York City.......+sssereccceccecess 986 
The Wilder Mfg. Co., Phila., Pa......ccccccsccsescccccees O21 
R. D. Wood & Co., Phila., P&...cccscccccscccccccsceseesss 986 


SELF-SEALING MOUTHPIECE DOORS. 


Isbell-Porter Co., New York City 

Continental Iron Works, Brooklyn, N.Y,........+:seeseess 986 
G. Shepard Page’s Sons, New York City... .........000. 987 
Logan Iron Works, Brooklyn, WA ccicsstsnnicaiaails 988 
R.-D. Wood & Co., Phila., Pa. ..cccsccccscccceccevcssccecs 966 


CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y........cscceeee. 982 


RETORTS AND FIREBRICKS. 


J. H. Gautier & Co., Jersey City, N. J. 

B. Kreischer & Sons, New York City..... 
Adam Weber, New York City 

“Latlede Firebrick Mfg. Co., St. Louis, Mo. tddvieses 
Cyrus Borgner, Phila., Pa.......... ccecccccsscocseees 
James Gardner, Jr., Pittsburgh, Pa 

Henry Maurer & Son, New York City......... chad wabeks 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 
Brooklyn Firebrick Works, Brooklyn, N. Y. .........0++ 
F. Behrend, New York City...... cccccccccsccecccccscoees 


seeeesee 


SESAINAEED 


8 


INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa.......s0.0++ 


MICA GOODS. 
The Mica Mfg. Co., New York City........ 


BURNERS. 


C: A. Gefrorer, Phila., Pa.......... dbescaseuvers cocestces. O88 
Theo. Clough. Dobbs Ferry, N. Y.... 


LAVA GAS TIPS. 
D: M. Steward Mfg. Co., Chattanooga, Tenn.... 
GAS TUBING. 

J. C. Granger, New York City ...... 


GAS BAGS, 


Peerless Rubber Mfg. Co., New York City.........+++++. 969 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 979 
Greenpoint Chemical Works, Brooklyn, N.Y.........++.+ 
Henry W. Douglas, Ann Arbor, Mich...........« 


EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind.... 
Isbell-Porter Company, New York City..........sesseses 
Connelly Iron Sponge and Governor Co., New York City 


978 
986 
979 


VALVES, 


Ludlow Valve Manufacturing Co., Troy, N. Y. .....-++++ 
Chapman Valve Manufacturing Co., Boston, Mass....... 978 
R. D. Wood & Co., Phila., Pa coevccescecos 
Continental Iron Works, Brooklyn, N. Y.. 
The P. H. & F. M, Roots Co., Connersville, Ind 
Isbell-Porter Co., New York City ‘ 
The Western Gas Construction Co., Fort Wayne, Ind... 978 


eee 


981 | American Meter Co., New York and Philadelphia . 


Ind.s.essscee 978 
983 ev 





ELECTRICAL APPARATUS, 
Wm. Henry White, New York City ........ 


GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa........... 
The American Gas Engine Co., Phila., Pa 
Backus Water Motor Co., Newark, N. J.........+00 


ENGINES AND BOILERS, 


The Hazelton Boiler Company, New York City 
W. G. & G. Greenfield, East Newark, N. J 


PURIFIER SCREENS. 
John Cabot, New York City 


GAS STOVES. 

Suan if 
Maryland Meter and Manufacturing Co., Baltimore, Md. 990 
Keystone Meter Co., Royersford, Pa...........ssee00s eee 990 
A. Weiskittel & Son, Baltimore, Md............. 

Detroit Stove Works, Detroit, Mich........sssceeseseses+ 878 


GASHOLDER PAINT. 
New York Marine Paint Co., Poughkeepsie, N. Y ...... 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N.Y ... 


COCO Ree eee etene 


GASHOLDERS. 


Bartlett, Hayward & Co., Baltimore, Md bbavdeces 88 
Continental Iron Works, Brooklyn, N. Y............+.... 986 
Deily & Fowler, Philadelphia, Pa. ........... veatvicevece OR 
Davis & Farnum Mfg. Co., Waltham, Mass 

Kerr Murray Mfg. Co,, Fort Wayne, Ind..... 

Stacey Mfg. Co., Cincinnati, Ohio...... eceesabe Ee 

R. D. Wood & Co., Philadelphia, Pa......... 
Logan Iron Works, Brooklyn, N. Y.... ....sse005+ 
Riter & Conley, Pittsburgh, Pa............... 


Peeters sees 


GAS SECURITIES, 


Gustavus Maas, New York City...... aesevedéeses 


969 
Marquand & Parmly, New York City.......... 958 





DIVIDEND NOTICE. 


OFrrice oF WELSBACH LicutT Co., i 

Drexe. Buripine, Pxra., June 9, 1897. ' 
The Directors have this day declared a dividend of twenty 
(20) rey cent... geek on Jane 25th, 1897. to stockholders of 
mailed the close of business June 18th. Checks will be 


B.—The transfer as close from June 19th to July ?th, 
bot Seheive, for the annual meeting. 
149-2 EDWARD C. LEE, Treasurer. 


TANKS WANTED. 


Wanted, Second-Hand Tanks Suitable 
for Holding Heavy Oil. 

To be of capacity from 5, 000 to 500,0U0 gallons. Please ete 

price on above separated into secti suitable to load « 


cars, Address, with full particulars, 
H. A. KOENIG, 
Rock Island, Ills. 


WANTED, 


One Hundred Second-Hand Gas Lamps 
and Posts. 


Address, giving price and particulars, 

REV. THEO. SEDGWICK, 

Chairman Village Improvement Soc'y, 
Williamstown, Mass. 


WANTED, 


An 8-Foot Station Meter, 





1148-5 











1148-3 





Second-hand, but in good condition. Address 
1146-tf “ METER,” care this Journal. 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 


Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 


Multitubular Condenser, «hell, 36 in, diameter, with 
98 2-in. tube , 10 ft. 6 in. long. 


D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in, deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. 





Fuur Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co., 
Dubuque, Iowa. 


Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Weyne, Inc. 


1119-tf 














MANACER. 


A young, active man wants the management of a gas prop- 

erty, or the position of Assistant Superintendent at a gas or 

electric plant. Address 
1148-2t 








“G. F. 8.,”’ care this Journal. 





Situation Wanted 


As Superintendent of a Gas Works, 


by a man 36 years of age. Has had 16 years’ experience in 

all branches of the business, including repair and construc- 

tion work. 
1149-1 





Address *‘ G.,”’ care this Journal. 


Position Wanted 


In a Coal or Water Gas Works by a man 24 years of age. 
Can test and set meters, make lead connections, lay mains, 
run services. connect gas stoves, and be handy man gener- 
979 | ally. Best of references. 

1146-4 Address ‘“‘ R.,” care this Journal. 











Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light Works, 
rience in tne 


By a man 34 “and distbut Sixteen years’ e 
manufacture and tion of Coal Gas as ped Pn oe 
Electric line. Thoroughly ra ag to take 


. E. J.," * care this Journal. 





eae 


MARQUAND & PARMLY, 


160 Broadway, New York. 


Members New York Stock 
Exchange. 


me Pittsburgh Gas & Coke Co, 


MANUPACTURERS OF 
Otto-Hoffmann Retort Oven 


COoOHRE, 


Coarse or Fine, Hard or Soft. 


AN IDEAL COKE FOR WATER GAS. 


Works on Monongahela River. 
Shipping Facilities by River and Rail. 


Sales Office, 311 Lewis Bldg., PITTSBURGH, PA. 
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THEO. CLOUGH, 


(Established 1870.) 


SOLE MANUFACTURER OF THE 


Maxim Clough Adjustable Gas Burners 


E. H. Nickel Tips for 
Water Cas a Speciality. 


THEO. CLOUGH, - - Dobbs Ferry, W. Y. 


Patent Lava Gas Tips. 
UNIFORMITY 
GUARANTEED. § 


ALL SIZES 
AND SHAPES. 


. STEWARD MFG. CO., 


me ideas. TENN. 

















ccessor to 


J. C. Se ee 


ES PAT. 
a> END CAS 


Patent Portable 
Tubing. 
Speaking Tubing. 
Tovates Tubing. 


ity. 
582 to 588 Hudson Street, New York City, 


Our Mica Chimneys 





STOVE 
TUBING. 


Guaranteed 
Best 








ARE THE 


=enm 


Get Catalog 
and Discounts. 


20m 





Micasmrmiths, 





2 PIECE 
MICA CHIMNEY. 
Etched Chimneys to 

Order. 


N. Y. City. 





| when the 


BEST IN THE WORLD. & 


The MICA MFG. CO. 


88 Fulton Street. 


Peerless Patent 
Improved Gas Bag 





| ‘These Gas Bags are used to stop the flow of gas while re- 
| pairirg or making alterations in gas mains. There have been 


numerous cases of workmen being badly injured, and some- 


times fatally, by the escape of gas resulting from the burst- 


| ing of a bag, and our patent improvement is designed to 


obviate such calamities. The indicator A shows unerringly | # 


has been sufficiently inflated to pack the main, 
and when the pumping should be stopped. Our are 
made of a pa stock especially prepared to admit o! at 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 


} pops joints, which adds greatly to their strength. 


ry « Bag, each, a 12- in. G as Bag, each, = 
16 


105 20 ** 


ak 12.00 
: = Pe - ss se oe 


cue 


Zz. 


The Peerless Rubber Mfg. Co, 


16 Warren St., N. Y. City. 








GAS COMPANY SECURITIES 


A SPECIALTY. 


Brook! 
m= “Consolidate of New Jersey, 
Madison 
mi Srand thapias, 
—_ 
Syeactze Paul. 


CUSTAVUS MAAS, 








Telegnene, eee, 26 Broad St., N.Y. 
BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


Street 


Simple in Con- 
struction, Accur- 
ate in Operation 
<3 Low in Price. 

Fully Guaranteed. Send 
2 for Circulars. 


The Bristol o., 


—— Conn. 











For Welsbach Lights ‘The Pioneer Vertical Water-Tube Boiler of the World ! 
> THE HAZELTON OR PORCUPINE BOILER. 








Cable Address, *‘Paila,’” New York. 
Tele., ‘*1229-18th St.."" New York. 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 

NO EXPLOSIONS OR ACCIDENTS OF ANY KE.ND. 


Correspondence Solicited. 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Gen'l Office, 716 E. 13th St, N.Y., USA 








THE Patent “Standard” Washer-Scrubber 


(U.S.A. Patent, No. 486,927 of November 29, 1892.) 
As in use in most of the principal Gas Works in Great Britain and on the Continent of Europe. 





THE FOLLOWING ARE SAMPLES OF TESTIMONIALS RECEIVED, VIZ.: 
From MR. A. C. McMINN, Engineer at Kensal Green Station of The Gas Light and Coke Co. 


“T have had No. 2 Washer at work and find it as satisfactury as No. 1. 


final payment.” 


I am sending to-day certificate for 


From MR. W. R. CHESTER, Engineer to the Nottingham Corporation. 
“The Washer fitted at Basford last year with your new Patent Wood Segments, works well, and I am quite 


satisfied with 1t. 





I propose to have each vessel converted to wood segments, as the irou ones wear out.” 


FOR PARTICULARS AND ESTIMATES APPLY TO 


KIRKHAM, HULETT & CHANDLER, Limited, 


PALACE CHAMBERS, WESTMINSTER, ENGLAND. 
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Special Trays for tron Sponge or Oxide of tron, 
















\\ 


AN \Y 
.' 


4 


piberdennece 


Reversible, Strongest, Most Durable, Most Easily Repaired. 
NS 
Way \ 


‘CHURCH'S TRAYS a Speciaity. es I N D USTR I AL ae RAI LWAYS, 


vo \ 


, \\: 
NN \\): \\. 


353-557 West Thirty-third Street, New York, 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 





~ 


Charging Cars, 
Coke Cars, Tip Cars, 


For bringing coal from storage bins to retort houses ; 
for handling hot coke directly from the retorts ; and for 
carrying ashes, respectively. 

These railways are especially designed for handling 
material in and around gas works. 

We have just issued a new, 40- . illustrated Cata- 
logue, No. 9708, giving detailed information in regard to 


this system of tracks and cars. Before you forget it, 
send for a copy. 


C.W. HUNT COMPANY, 



















A CONVENIENT 


BINDER for the JOURNAL; ELUGELES’ “GAS WORKS,” 


STRONG. 
DURABLE. | Their Construction and Arrangement, 
LIGHT. 
SIMPLE And the Manufacture and Distribution of Coal Gas. 
CHEAP. 
——e Originally written by SAMUEL HUGHES, C.E. 
HANDSOME. 
Price, $1. Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 


A.M, Callen¢cer 
& Co., 


82 Pine st., 


v.y.cur.|A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 





45 Broadway N. Y. City. 


a SSE — am — oe 








Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 























COX'’s 
CAS-FLOW® 
COMPUTER. 


Copyrighlisveby 


wet rewconnee von 

















° 
os 
Lal 
wv 













| Cox’s Gas Flow Computer. 


yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 
any pressure is at once seen. 

any diameter is at once found. . 

tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. City. 









1. It gives at a glance the discharge of gas from pipes 1 t@48 inches in diameter and 10 to 10,000 
2. When the required discharge and the length of pipe are given, the diameter corresponding to 
3. When the required discharge and the length of pipe are given, the pressure corresponding to 


4. Any suitable combination of the different factors of any problem, under all possible cond. 








ef 


Price, $5.00, per Registered Mail. 
For sale by 
















A.M. CALLENDER & CO., 32 Pine Street, New York. 


PRACTICAL HANDBOOK ON 


am GAS ENGINES —, 


With Instructions for Care and Working of the Same. 


Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 






By G. LIECKFELD, C.E. 


rice, $1.00. 


\j 


oO 
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Gas Ranges Improved and Reduced in Prices. 


Our No. 0 Range has been improved with Throw Back Top and Cast Iron Oven Plate covering entire top 
of Oven. Sides and back of Oven are Sheet Iron, so as not to hold the heat, thereby keeping house 
much cooler than if entire Stove were made of Cast Iron. 











Send for Catalogue and Discount. 


= Seen INOIG 4a eee 


a ge 


i mf “ENT 3 








A 16-In. Oven Range, with et Oven Burner. Casing lined with Asbestos. 
Very low in price. 


A. WEISKITTEL & SON, | NEw York BRANCH: NEW ENCLAND ACENCY : 
Factory: BALTIMORE, MD. | 1387 BROADWAY, N. Y¥.| WALDO BROS., Boston, Mass. 








atent Cutter 
arrying Link 


For Outting Cast,Wrought H' “F3"H} FT FRB IN DD, 


Iron, Gas & Water Pipes. 






THE ANDERSON & 





Made in all sizes. “ ~ SOLE IMPORTER OF THE CELEBRATED 
Ry THE ANDERSON PIPE CUTTER | 
— A COMPANY, Manufacturers, | German (Stettin-Didier) Clay Gas Retorts, 
Pam Fae 293 Lincoln St., Marlboro, Mass. 
Will cut from 2 in. to 24 in. : | ¢ bes N_ ¥. Ottice, 185 Greenwich St. | BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 
+4 . a= CKER, JR., Manager. 
' z 4 | Stettin ‘‘Anchor” & ‘Eagle’ Brand Portland Cement 
5 Pi pe Cutti ng Tool sco mimMAbbO, BROS. | py agence 








crratesr IWPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS : are fully pomp mee B apiy the governors soon pay for themselves by preventing the breaking of 
manties and chimneys, Th Sra rders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - - 818 Cherry St., PHILADELPHIA. 
00000000 000000082008 0000 00000000 000900800000000000000000000008 0000808 


RITTER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAI, WORK OF EVERY DESCRIPTION. 


Ve OIG Oe aHew 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








‘Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Gaking Goal, 





BASTERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’s 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
- Machines, Ammonia Plant, Coke Conveyers, etc, 


APPARATUS BY WHICH COAL CAS CAN BE BROUGHT UP TO 22 or 24 CANDLE FOWER, MAKINC 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


NWro. 118 F'arwvell Awenue, -- Milwvaukee, W 41s. 


Eastern Agents: AMERICAN GAS C0., Construction Department, 222 So. 3d St., Phila., Pa. 
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P. H. & F. M. ROOTS Co. 


Beg to announce they have completed arrangements by which the 


AMERICAN GAS COMPANY, 


222 SOUTH THIRD STREET, = PHILADELPHIA, PA., 








Become their Eastern Agents, and will have exclusive control of the territory, embracing New York, New 
Jersey, Pennsylvania and New England, for the sale of Exhausters and kindred machinery. The New York 
Office will be coatinued for the sale of the Roots’ Bower. 





This Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10 
Bedplate. inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CoO. 


ComnexrsviAille- Indiana. 








New York Office, 109 Liberty Street. J. B. STEWART. Manager 
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IRON ROOF FOR SALE. 


Width of building, 155 feet out to out, divided into a 
center span 66 feet, with a wing on each side 43 feet 
6inches. Total length of building, 350 feet. This 
building is designed with brick sides and gable walls, 
with Iron roof trusses and Iron supporting columns. 
Originally built for an Iron Foundry, but, owing to the 
failure of purchaser, is now offered for sale at a bar- 
gain. Is admirably adapted for a Foundry for light 
or heavy castings, Machine Shop, Car Barn, or for any 
other general manufacturing purposes. We guarantee 
the Ironwork as good as new, building never having 
been used. Apply to the 


BERLIN IRON BRIDGE CO., 
EAST BERLIN, CONN. 











Avex. C. HumPuHrers, M.E., ArTuuR G. GLasaow, M.E., 


. MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 vicroria ST., 


(64 Broapwary,) LONDON 4 NEW YORK, LONDON, &. W.- 
@EW YORK. **wUMGLAS.”* ENGLAND. 


HUMPHREYS € GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 








THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 


rice s1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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AMERICAN METER C0. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 
PUBLIC LIGHTING TABLE. 
7 JUNE, 1897. 
} 
ie 



























































Table No, 1. NEW YORK 
FOLLOWING THE { CITY. 
MOON. | Aut Nieut 
| LienTine. 
| | 
| Extin- 
guish. 





Day or WEEK. 


Light. Extinguish.|; Light. 
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ORO ON OVS 
4 


Or or Gr Ot Or Or Or Ot Or Ot Or Or Or: 


| 
Tue. 7.50 pm; 3.30 Am 
7.50 


te 


e 
z 
1 
Wed.| 2] 7.! 3.30 
Thu. | 3] 750 3.30 
Fri. 4} 9.50 3.30 
5 
6 
7 
8 


ao 


Sat. 
Sun. 


5/10.20 3.30 
5110.40 3.30 
Mon. 11.10 FQ) 3.30 
Tue. | 8/11.30 3.30 
Wed.| 9/12.00 am) 3.30 
Thu. |10/12.30 | 3.30 |) 
Fri. {11} 1.10 3.30 
Sat. (12] 1.50 3.30 
Sun. |13/NoL. |NoL. 


Or et 


®W 0 
or or or 
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Bd nF OF AF OF 0 88 98 8B 8d 88 88 8 od 9 SB 8 2 














Mon. |14|No L.rm|No L. 15 
Tue. |1I5|NoL. \NoL. 15 
Wed. |16| 8.00 pm\10.30 pm 15 
Thu. |17| 8.00 {11.10 2 15 
Fri. |18) 8.00 11.40 || 7.3 15 
Sat. |19! 8.00 12.00 am}| 7.3 15 
Sun. }20] 8.00 12.20 o 15 
Mon. |21| 8.00 19/12.50 30 15 
Tue. |22| 8.00 1.10 = || 7.30 15 
Wed. |23! 8.00 1.30 20 | 15 
Thu. |}24] 8.00 2.00 | 7.30 | 3.15 
Fri. [25] 8.00 | 2.30 || 7.30| 3.15 
Sat. [26] 8.00 3.30 | 7.30 | 15 
Sun. |27| 8.00 3.30 | 7.30 15 
Mon. |28} 8.00 3.30 | '7.30 | 15 
Tue. |29| 8.00NM) 3.30 || 7.30 | 3.15 
Wed. |30} 8.00 | 3.30 || 7.30} 3.15 

















TOTAL HOURS LIGHTING 
DURING 1897. 
































By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
January .... 233.00 | January. ...423.20 
February. ..187.20 | February. ..355.25 
March... ..202.00 | March..... 355.35 
April.......170.40 | April... ...298.50 
May.....-. 163.00 | May .......264.50 
June ...... 140.40 | June...... 234.25 
0. ee 151.40 | July.......243.45 
August ... 167.30 | August .... 280.25 
September ..174.40.| September. .321.15 
October... .200.00 | October .. ..374.30 
November.. 205.20 | November ..401.40 
December. .220.10 | December. .433.45 
Total, yr. .2216.00 Total, yr...3987.45 ' \W 
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To Whom It May Concern. 


KE 








WE have learned that the makers of the “Sunlight” lamp 


assert that there has been a decision in the English Courts 


which saves them and their customers from liability as infringers 
of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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The United Gas Improvement Company, 





DREXEL BUILDING, PHILA., PA. 


Originators and Builders of the 


Standard Jouble Superheater Lowe 


Water (jas Apparatus. 
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SHADINC INDICATES STATES IN WHICH HAVE BEEN BUILT THE STANDARD DOUBLE 
SUPERHEATER AND JUNIOR LOWE WATER CAS APPARATUS. 





UPWARDS OF 215 SETS INSTALLED TO JANUARY 1, 1897. 


ELEVEN PLANTS NOW IN PROCESS OF 


CONSTRUCTION. 





Builders, Lessees and Purchasers of Gas Works. 





Pamphlets, Plans and Estimates Furnished. 
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A REAL 
— BABY. 


This week we illustrate the smallest practicable Lowz Water Gas 
Apparatus built by any firm. 


30,000 to 50,000 Cubic Feet Capacity. 


SUITABLE FOR THE SMALLEST OUTPUTS. 


HAVE YOU OUR CATALOGUE ? 


It tells of both the Baby and his Grown Folks—His Aunts, 
Uncles and Cousins. 


PURIFIERS. CONDENSERS. SCRUBBERS. 











wm. nenay wnire, caste mer. The Western Gas Construction Co., 


32 Pine Street, New York. 
FORT WAYNE, INDIANA. 


peas NEW YORK MARINE PAINT CO, 
LUDLOW YALYE MPG, (0,, Succemors 2 TRACE & ADORE. 


MANUFACTURERS OF 4 Cae 
VALVES, oltis 
Por of © 








Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 











ee OF 


PAINT “" Holders 


And all Ironwork about Gas Works. 
RPOoOUGHe BEE PwsinE, N. YY. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS 0 


Valves and Grates for Gas, Ammonia, Water, Ele. 


Also, Cate Fire Hydrants with and without addsiiendent 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 


fydraulic Main Dip Regulators, Check Yaives,|  GASHOLDER TANKS AND |The Gas Engineer’s 
Poot Vales, Yard Wash and Fite Hydranis. (GAS WORKS MASONRY COMPLETE) “aboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I.C. 








SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





OFFICE AND WORKS: 


Pri 50. 
938 to 954 River St., & 67 to 83 Vall Av. J. P. WHITTIER, iti 
TROY N.Y. 70 Rush St., Near Division Ave., Brooklyn, N. W. | Ae Me CALLENDER & CO., 22 Pine Street, N.Y. Cy 
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NATIONAL GASas WaTER Go., 





218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO.. 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ; nie 


substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 


' NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


iT 18 THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. 


little space ; 


uses very little steam ; 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form_possible. 
saves formation of carbon in retorts; increases yield 
10 to 15 per cent. No works too small to use them profitably. 


Occupies but 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY -IRON SPONGE AND GOVERNOR C0., No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF. COAL TAR AND 
AMMONIACAL LIQUOR. 
By Gzorez Lunas. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
. COALS AND CANNELS. 
By Davm A, Granam, §8vo,, Cloth, Price $3. 





Orders for these books may be sent to this office. 
Ae Me. CALLENDER & O0., 
Pins G2., N.Y. Orry 





DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
@ saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to users, and prices 
delivered in any jovality, furnished on application to 


H.W. Douglas ("ces Compeny) Ann Arbor, Mich. 





IRON MASS 


For Gas Purification. 
Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 





Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OB OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER. 


G OOAL TAR AS FUEL. 


PARSON’S “AIR TR JET TUBE CLEANER. 


CLEANING BOILER TUBES. 


These devices are all vaesthtcer, 





ys will be sent to any responsible party for trial. No saie 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO~ 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 


ER COMPANY 
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ucormm PERKINS & coO., F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work. FPhiladeliphia. Baltimore and Norfolk. 


BERWIND-WHITE GOAL MINING COMPANY'S 
Qcean Westmoreland Gas Coal. 


Offices : STRIGTLY High Grade..... 
| Carefully prepared. 
For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIETDS ANALYSIS 


E"“or the Year 18905. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Gen. Mangr. of The Gas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 

















Washington Building, New York. 














Coal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Geneal 1 Tree, including all the products discovered to date pe total number amounting to near 700), offers for sale a 
limited number cf copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & C0. - - Wo. 82 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = «+= Clarksburgh, Harrison Co., West Va. 
WHARVES, - <= «= Locust Point, Baltimore, Md. 
OFFICE, = <= = 44 South Street, Baltimore, Md. 


BANGS & HORTON 


ROUSSEL & HICKS, penne 
Y. 60 Congres¢St., Boston 


71 Broadway, N. 


ALTHOUSE & KENNEDY, 


Reading Terminal—Philadelphia. 


‘Shaner,’ Westmoreland, Pa. 
HIGH GRADE GAS COAL 
KENTUCKY. CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 
se cee 


Durable. Will 





ees 


Cc. M. KELLER, 

Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 

Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS CASES.” 


rice, $5.00. 














This is a valuable and important work, a copy 
of which should be in the possession of every gat 
company in the country, whether large or small. 
As a book of reference it will be found invaluable 
It is the only work of the kind which has eve: 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent i 


—— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ==«Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


KYPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpmunpD H. McCuLLouas, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





eFPwVoiInNnTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this gm its well-known 


Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom [.cm sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








A. M. CALLENDER & CO.. 32 Pine St., N.1% 


Toledo, O., and Pittsbnurehn, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv, 
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__ RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICB. 





Established 1868. incorporated 1890. 
Cuas. E. Grecory, gg FR Lay V.-Prest. & Treas, 


-J.H Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
——_ 2 e2 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 





FIRE BRICK and FIRE CLAY SPECIALTIES. | Satsszitace 





26a ___ 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


i 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 





Established 1854. Incorporated 1869. 


| LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 
FIRE BRICK 


RETORT SETTINGS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exciusive Agents for 

The Mitchell Half-Depth Regenerativa Furnace. 

Furnace for Retort 

Benches of 6's, 7's, 8's or 9's 


Manufacturers of 


Proprietors of the Coze System of Inclined Retorts. 


SUP bine st., Ste rae Mo. 


'B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


.|Mantiattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And-Standard Fire Brick and Gas Retorts. 








Fire Brick 


AND 
Cray RETORTS# 














Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Buildin~, Fifth Avenue, 
PITTSBURGH, PA,- P. 0. Box 373. 


Successor to WiksisraAaAM GAHRDNAEAHR w@&w Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 








(ESTABLISHED 1856.) 

4 EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 

OFFICE, 418 to 422 East 23d St., N. Y. 

BENCH SETTINGS, | 
Fire Brick, Tiles, Etc. 
pNeanageand Lcpeeepontr mem g i a 
and thorough in its work. 


HENRY MAURER & SON,' 
ETORT WORK 
Clay Gas Ketorts, 

GEROULD'S IMPROVED RETORT CEMENT. 

god ocpolas SESS hyo a Reonomie 


In Casks, 
In Kegs, 100 to 200 a 
In Kegs less than 100 “ 


CS. ce 
N. 34 & Prospect Avs., Mt. Vernon, N.¥. 


Western Agent, H. T. GEROULD, Centralia, 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


‘Materials for Gas Companies 


We have etudied and perfected three important points, 
, Our retorts are made to stand changes of temperature, 
' the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


i and Full Depth Benches of Our Own Design, 


Containing 6,8 or 9 Retorts. 
We have Greatly Improved our Recuperators. Coal or 





Tuo. J. Surru, Prest. J. A. Taytor, Sec’y 
A. Lamaua, Vice-Prest. and Supt.; 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Baker Oven Tiles 13x13x3 ~ 
and 10x10x2 


WALDO BROS., 102 MILK ST., BOSTON, MASS. 








Coke can be used as Fuel in Furnaces. 


Sele Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 


With Numerous Iustrations Price, $3.00 A. M. CALLENDER & CO 82 Pine Street, N. Y. City 
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WM. W. GOODWIN, Prest. 0. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN CAS ENGINE GO., 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnoek. 


KX 
Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General .Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
10d works through stuffing box in front end of cy:inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. IRECORD.—Successful and constant use in Great Britain fo) 


the past eight years. Address WW. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Blirs. & Gen. Agts. Fort Wavne Ino. 








American Gas Light Fournal. June 14, 1897. 
DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Ofice, R'm 18, Valcan Blig., 8 Oliver st. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
" Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed, Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings va all Descriptions. 


GAS ENGINEERING COM PANY, 


INCORPORATED, 


fw Conestoga Building, Prrrseu RGH, PA. 





























MANUFACTURERS 0) 
F. L. SLOCUM, Prest. 


Gas Works Machinery of all kinds, | SAM'L WOODS, Trees. 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


fa 

ro FELDMANN AMMONIA MACHINE, 

a Fra: For producing Sulphate, Aqua, Chloride : a e tke M 

HI The ha ae | 
= is c. i pet * ’ ) 











and Concentrated Liquors. 
Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, 


° vv DER. 
AMMONIA MACHINE. NEW SYSTEM cecchepdionapa MAIN. SCRUBBER. 


Kerr Murray —— HOMpaNl, 
Steel Gasholder Tanks, 


Since, DousLe AND TRIPLE-LIFT CGEASHOLDERS, 
a HORIZONTAL AND VERTICAL STORAGE OIL TANKS —-sam. 


ron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Genter Seal and Valve System Connections, Cast and 
— Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub ana Flange, Outside ScreWa« Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Adadress, 


KERR MURRAY MANUFACTURING CO. 


Fort Wavne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 
























































Triple, Double & Single-Lift nee 
GASHOLDERS, 

7 me CONDENSERS. 
(ran Holder Tanks, a5: 
7 Scrubbers. 














ROOF FRAMES. 








Bench Castings. 








Girders. 
OIL STORAGE TANKS 











Boilers. 

















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet. Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed... 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. / 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 








New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled : 


Catalogues, Plane and Estimates Furnished upon Application. LOW’ WATER GAS APPARATUS. MERRIFIELD-WESTCOTT-PEARSON SETT 
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R.D, WOOD & CO,"*=:: ° 


400 Chest:3ut Street, Philadelphia, Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. 


Cras EXolders, 


ingle, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 
Send for Pamphlet. 
Dunham Patent Specials. 





<s he 


i uae =~. A tangs 











ee « The Mitchell Scrubber, Patented, ; 


=— a or’ ss P prcendey,* 
siden minh aw ll ‘sininpinima 
. Ve L—_ * S ao & Ye & S ae #. 
 % 








ISBELL-PORTER CO.., 


ENGINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 


FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Srosdwey: New York Gity. —0ficts- Bridge & Ogden Sts., Newark, N. J. 








ES a 


/ be ae 


THOMAS F. ROWLAND, President. 


BROOKLYN, N. Y. 








BUILDERS OF . 


Purifiers, Valves, Etc. 


ie  —-‘The Continental Lron Works, 


WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jzr., Secretary & Treasurer. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





Gas HEtoliders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 
Hydraulic Mains. Condensers, Scrubbers 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 











ILLUMINATING GAS! FUEL GAS! 


Henry Disston’s Son’s Saw Works, Tacony, ’Pa. 





To Gas Companies 


THE LOOMIS PROCESS. | eres car noarnns win 


_ dow in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under s sated pressure. Send for samples. 


Also, SERVICE OLEANERS, DRIP PUMPS, and STREZ! 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. 





oo. & GEFRORBR, 


‘BURDETT LOOMIS, - - Hartford. Conn. 200 &. Bob Ot Phin. Pe 
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GAS WORKS APPARATUS AND CONSTRUOTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





Ceara H. Ransuaw, Prest. & Mangr. T. H. Bracn, Asst. Mangr 


WILi1aM Stacey, Vice-Prest. R. J. Tarvin, Sec. & Treas. 
= <<. 4j 


THE STACEY MANUFACTURING 60 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lid», Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


George Shepard Page’s Sons, 


Sole Agents for 
The Ammonia Washer-Serubber. 
The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
| The Walker Self-Sealing Pressed Steel Mouthpiece Lids.- 


The Berlin Center Valve. And Contraetors for Ammoniacal Liquor. 
_INo. GS Wall Street, New Ywork City. 




















Practical Hints GEORGE R. ROWLAND. T. G. LANSDEN, 


ON THE CONSTRUCTION AND WORKING OF Formenty with the Ooatinnstal tron Werks. 


Regenerator Furnaces,  Draughtsman and Constructing Engineer. |°O"Sulting and Contracting Gas Engineer 


By Maovrice GrauaM, O.E. Ora-sings, Specifications and Estimates turnistied for we con | Estimates, Plans and Specifications for New Works (Coa 
te siru m Of new wi or wi 
Price, $1.25. *  coontign wana te ee Reece — pecial or Water Gas), and for Extensions or Alterations. 








A. M. CALLENDER & CO., 32 Pine Street, N.Y. | Uffice, No, 245 Broadway, N. Y. City. | Room H, 108 N. 4th St., St. Louis, Mo. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas. Companies contemplating extending or improving their Plante respectfully invited. 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


" BUILDERS OF 














Single or Telescopic. With or Without Iron or Steel Tanks. 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD & SONS, “°Gregon Iron Works, 
| West 20th and 2ist Streets, Between 10th & 14th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Deqenemtive and Half Regenerative Furnace , Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealin 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, ds, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. d 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R. I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. YY. 


MANUFACTURERS OF 














Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan lron Works 
from thé Union Gas Light Company, of East New York. The contract was completed and the 
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GAS AND WATER PIPES. 





GAS METERS. 








THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


§as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GEN&BRAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 





Davip Leavitt Houau, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


tions and Appraisals, 
and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 





WARREN FOUNDRY 


Established 1856. 


CAST IRON 








AND MACHINE 6O., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 





CHIC: CAO, 


“amu 






eNO AE aan 


40 GENERAL FOUNDRY WORK 








GEORGE basa x Mae. & Treas., Emaus, Pa. 
HN DONALDSON, Prest., Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Alse, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


Or eames eal GAS COMPANIES 


Price, 


A. M. CALLENDER 


& CO., 


$5.00. 


No. $2 Pine Street, New York. 








SCIEN TTIEIC BOoOoOoOER Ss. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. | 


20 cents. 
al TREATS ON HEAT AND VENTILATION, 
re A ® 
ng y Gas. By E. .e Perkins. $1. 
CHEMISTRY a eee GAS. By Norton H. 
Humphrys. $2.40. 
PRagTal seaares ON HEAT By Thomas Box. 2 


PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


HEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
. cations, $5. Vol. II., Lighting, $4. 


IRONWORK : Practical 
By H. Adams. $8.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 


Designing of Structural Ironwork. 
ree a HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. 
LIQUID FUEL FOR MECHANICAL AND oo 
POR POSES. By E. A. Brayley Hodgetts. 


COAL, SPONTANEOUS COMBUSTION OF. RE 
Rowan, C.E. $2. 


COAL: Its History and Use. By Prof. Thorpe. $3.50. 
THE GAS WORKS OF LONDON. By Colburn. 60 cents. 


, Heating and Cook: | AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R-| eLEMENTS OF ELECTRIC LIGHTING, Including Electric 


HEAT A MODE OF MOTION. By John Tyndall. $.. 
THE MANAGEMENT OF SMALL GAS WORKS. 
| C. J. R. Humphreys. $1. 

BASSAI. FOR, G GAS ENGINEERING STUDENTS. By D. 


ad 


~ | THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
| GASFITTER’S GUIDE, by John Eldridge 40 cents. 


| COREEUCTaOS OF GAS WORKS, by Walter Ralph Her- | 
ring 


| DIGEST OF GAS CASES. $5. 


| PRACTICAL HINTS ON REGENERATOR FURNACES | 
| By M. Graham. $1.25 


DISTILLATION OF COAL TAR AND AOE AAR, 
LIQUOR. By Geo. Lunge. New edition. $12. 

A TREATISE ON THE COMPARATIVE COMM a 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50, 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 
GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50. 





| AMERICAN PLUMBING. By Alfred Revill. 


$2. 
CEMENT ; A Manual of Lime and Cement, their maa 
‘and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with Bob. ee Application tc 


Electric Lighting. By A. Palaz, 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


Rae ay TRANSMISSION OF ENERGY. By G. Knapp. 


ae POCKETBOOK. By Monroe and Jamie 


MAGNETISM AND ELECTRICITY. By J. Overend. 40c 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PR TORS. $1. MANAGEMENT OF DYNAMOS AND MO. - 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $8. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 





ELECTRICITY, Its Theory, Sources and Applicat 
John T. Sprague, MLE-®. $6 amen J 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order, 


books sent C.0.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


No 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 








a “SS | i 


MANUFACTURERS 0) 


DEY GAS METERS. q 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 
ta best facilitics for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


, is enabled to furnish re- 
promptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. t 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 






























ine Perfect” Gas Stoves —2- 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 




















FACTORY AT ERI, PA. 











“Good Advice, if taken in Season,” 
will Save Much Vexation and Many Dollars. 


USE KEYSTONE METERS 


THIS, SPRING. —-_ 
THE KEYSTONE METER GO.,. Roversrorp, Pa. 
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GAS METERS. GAS METERS. 





GAs METERS. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


BManufactorics: | GAS STOVES. | Agencies: 












SUG@’S “STANDARD” ARGAND BURNERS, | 1% «1775: Clintom Street, Chicago, 
512 egaahaapgs m. ¥. SUGG’S ILLUMINATING POWEr METER, Ste Hon'> Geseat Stvsat, 91. outs, 
Ar ch tJ F hila. 


HELME & McILHENNY. 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


oe. McDONALD & CO., 


Established 1854. 































511 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 













MANUFACTURERS OF 


§ Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 




















T. D. BUHL, Pres’t. CHAS. H. JACOBS, Vice-Pres’t & Manager. 


BUHL STAMPING CO. 


Detroit, Mich. 
Makers of Gas Meters. 


UR equipment embraces the Latest and 
Most Improved Machinery. We make 
our own Tin Plate. Weclaim for ‘*BUHL”’ 
METERS, Increased Durability, with 
probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. 
Comparisons invited. Meters of other makers 
promptly repaired. Mati orders solicited. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Wainut Streets, Philadeiphia, 
New York, 18 Vesey St. Boston, !9 Pear! St., Chiéago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513°1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. 8S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 











MANUFACTURERS OF . 


ff |), STATION METERS, 


‘, 
ry 


C7 CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete, 


Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 














SIMPLE a a ‘ This Meter is an 


unqualified success in 


Ses \ a 
EW Pree q 
DURABLE _. m Po Wy | Sera) Great Britain. 




















Its simplicity of con- 





. ACCURATE . se . mplic 


struction, and the 

















RELIABLE  . Sait positive character of 


the service performed 








All Parts ae 2 —_ ; by it, have given it 
Interchangeable ag as pre-eminence. 











Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 





